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Predigality in IN his paper read before the National 
Economy. Electric Light Association, at Kansas 

City, Mr. C. C. Haskins points out the difference between 
true and supposed economy in electrical work, and cites 
numerous examples where a cent saved on material 
or supplies is not always a cent earned. He shows that, 
on the other hand, it is generally true that the best is the 
cheapest in the end, provided that it is handled by 
competent and reliable men and conscientious and 


thorough work is done throughout the whole plant. Mr. 
Haskins also holds that theory and practice go hand in 
hand, and one devoid of the other has no place in central 
station work. 


Galvanic Bat- In our columns this week will be found 
teries, an article from the pen of Mr. De 
Land, describing some of the early forms of galvanic bat- 
teries, and the modifications and improvements which have 
been carried out upon them by various inventors. The 
writer classifies them under three headings, the first of 
which, the Daniell or gravity type, is described in this 
issue. Such notes as these are especially interesting to 
those who have studied and worked upon the development 
of the galvanic battery, from which most of our early 
knowledge of the action and laws of electricity was 
gleaned. Although the dynamo electric machine has en- 
croached somewhat upon its sphere, the galvanic cell still 
has a large field of usefulness distinctly its own. 





Brake Measure- THE simplification of power measur- 
ments, ing apparatus, by means of which 
speedy and reliable readings may be obtained of the power 
delivered by a steam engine, an electric motor or other ma- 
chine, is a question of great importance to the engineer, 
and one which has received considerable attention. Mr. 
W. F. D. Crane in this week’s issue describes the applica- 
tion of a chart of mechanical horse power characteristics 
which he has devised to be used in connection with a suit- 
able Prony brake, and which translates the results directly 
into horse power without resource to paper or mental cal- 
culation. He also clearly points cut the precautions 
necessary for accurate working with the Prony brake, iay- 
ing special stress upon the free and amrle use of suitable 
lubricants. Anything which tends to facilitate work of 
this kind is a decided advance. 


An Air Pressure Dyna- THE application of gases as a medium 
mometer. for registering power is employed in a 
highly ingenious manner by Mr. Guy Waite in the con- 
struction of a power metering apparatus and indicator de- 
scribed in the current issue. This instrument has been 
especially designed with the view of obtaining a meter 
which does not depend upon a reading of the power con- 
sumed for an instant only, or liable to frictional or other 
sources of error due to the employment of springs, as in the 
steam engine indicator. In the latest type of hjs meter 
Mr. Waite employs the, compression of air due to the pull 
on the belt in connection with a special form of stationary 
gauge, and he claims that great ease in reading and accur- 
acy in measurement are obtained. Such an instrument is 
capable of wide adaptability and is very convenient, as a 
continuous reading of the power transmitted may be taken, 
keeping a record and showing the work done consecutively, 


Senate Electrical In- THE examination by the Senate Com- 
vestigation. mittee of Mr. W. H. Brown, treasurer 
and manager of the United Electric Light and Power 
Company, throws considerable light upon the general laws 
regarding the distribution of electricity and methods for 
securing safety in operation. The interesting and remark- 
able fact was brought out that there are no regulations in 
the city of New York for controlling leakage of gas and 
no stringent rules concerning the supervision of gas and 
steam pipes. Mr. Gibbens, speaking as a citizen, sug- 
gested, and rightly so, that such restrictions and su- 
pervision over the laying and maintenance of such pipes 
as are exercised over the electric wires are exceedingly 
desirable. The gas companies, being first in the field, have 
heretofore had things their own way, but now in their vig- 
orous hue and cry after thé*electric wires, instead of ‘crip- 
pling that industry, they are liable to find their own 
methods examined into and regulated. 





The Fubways in THE discussion of Mr. Maver’s interest- 
New York. ing paper on the practical working of 
the electrical subways, read before the American Institute 
of Electrical Engineers, and published in THE ELECTRICAL 
WORLD week before last, elicited some pertinent remarks 
on the question of underground construction. It was pointed 
out that the tunnel system, at one time considered by 
some, the only true solution of the question, presents dis- 
advautages of distribution and cost which render it un- 
suited for any general system of distribution. Mr. Curtis 
championed the tunnel system, notwithstanding the 
enormous extra cost entailed thereby, remarking 
that service house connections could be made by simply 
boring through the wall of the tunnel into the cellar of the 
buildings to be lighted. For all that, we are of 
opinion that as regards water, gas and sewer pipes, it is 
preferable to allow them to remain as they are and con- 
struct separate subways for the reception of the electric 
wires. This is the view taken by those who are engaged 
in practically carrying out the work, and their experience 
ought to carry weight with it. 





Central Station IT is worthy of comment the remark- 
Growth, ably rapid manner in which the indi- 

vidual capacity of central stations throughout the country 
has increased, in many cases far beyond the highest ex- 
pectations of the promoters, In this issue will 





an article descriptive of the fine new station of the Salem 

Electric Lighting Company, which illustrates this growth 
very aptly. From a single 10-light machine, as a starting 
point, after being thrice enlarged, this station has grown 
to have an ultimate capacity of 1,660 h. p. Compound con- 
densing engines of large power, belted to the same shaft, 
are used. The relative merits of high and slow speed en- 
gines, either coupled direct or driving the dynamos by in- 
termediate shafting, have been pretty thoroughly discussed 
during the last few years. It appears to us, and general 
practice seems to bear it out, that the question is princi- 
pally one of the size of the station and available space, 
the important point being to so divide up the power as to 
allow of the engines being run as near as possible at their 
maximum output at all times, under the varying conditions 
of service. 





Electrical Distribution IN a paper read before the Federated’ 
in Mines. Institution of Mining Engineers of 
Great Britain by Mr. Albion T. Snell, an abstract of which 
we publish on another page, the author describes in a clear 
and able manner the various general methods of electrical 
distribution that have been proposed and put into practice 
in mining work. He calls especial attention to the flexi- 
bility of the constant potential system of transmission 
where numerous motors of varying powers are required, 
and also strongly advocates the use of direct current con- 
verters, thus employing high-tension currents on the pri- 
mary mains, and feeding the motors with the secondary 
current of lower pressure, and by this means economizing 
in copper in distribution over large areas. This method 
would certainly complicate the amount of moving ma- 
chinery and, unless its certainty of action were assured 
would be open to objection on the score of unreliability 
of operation. By the use of a three or five-wire system, 
with the employment of suitable feeders, considerable 
areas are economically covered above ground, and such a 
system would be equally applicable for underground work 
and not open to the above objection. Mr, Snell refers 
with some doubt to distribution by alternate currents, but 
who can say, in view of the recent rapid strides in this 
system, that a reliable and efficient alternating current 
motor will not be forthcoming? 





Lighting and Public In the March number of the North 
Safety. American Review, Mr. George West- 
inghouse, Jr., resumes the controversy on ‘* Electric Light- 
ing and Public Safety.” The article is very interesting. 
It takes up the argument for the alternating current, and, 
indeed, will not allow that any other is safe for general 
distribution in cities, the assumption being that the in- 
tegrity of the insulation barrier in the converter permits 


of an absolute separation of the streef{& mains from 
the house wires, and that the use of the alternating 
system keeps down the load on each pair of street 
mains. Mr. Westinghouse also argues for underground 


work, and says: ‘‘The enormous pecuniary damages 
which, in obedience to public clamor, have been inflicted 
upon those electric lighting companies in New York having 
their conductors overhead, mainly because of ill-secured 
and abandoned telegraph and telephone wires which per- 
sisted in falling down upon them, have sufficiently em- 
phasized the fact that it is not worth while for any electric 
company doing business in that city to give further con- 
sideration tothe problem of distribution for light and 
power service other than by means of underground con- 
ductors.” This is the actual situation; but, of course, it 
does not follow that there is necessity for underground 
wires in every town or city in the country; and, as Mr. 
Westinghouse points out, even in the large cities much 
yet remains to be learned and done toward the solution of 
the underground problem. 


SEVERAL attempts have been made 
to measure the conductivity of 
and especially of those containing the vapor of 
metallic salts. These investigations have, up to the 
present. only furnished contradictory results. To ob- 
tain colored tlames under definite conditions, Wiedemann 
& Ebert have, by means of a spray, impregnated the air 
feeding a Bunsen burner witha saline solution of suitable 
density, and have thus been in a position to know exactly 
how many milligrammes of metallic vapor were contained 
at any moment ina unit volume of flame. The character 
of an electric dischurge is, of course, considerably modified 
by interposing a flame in its path; the discharges become 
more rapid, and the sound given out by a telephone is 
increased. On the introduction of metallic vapors into the 
flame, a still further change takes place, the nature of 
which essentially depends on the nature of the metal in- 
troduced. With potassium the t lephone is reduced to 
silence, the discharge becoming almost continuous. Sodium, 
even in considerable quantities, produces a far smaller 
effect. In both instances the discharge remains disruptive 
in character, and there can, therefore, be no question of the 
flame being electrically conducting. Potassium and mag- 
nesium have peculiarly strong effects, due doubtless to the 
ultra-violet rays which they emit in abundance, and the 
effect of which, when they fall upon the negative electrode, 
is to lower the difference of potential necessary to cauge a 


Conductivity of Col- 
ored Flames. 


flames, 


be found ' discharge, 









‘* This system of welding occupies a position of its own; 
it is able to do not only a large part of the work of the 
forge now in use, but is capable of doing much work that 
was hitherto considered unpracticable. By its use, thelarge 
accumulation of now almost worthless boiler tubes stored 
at the navy yards could be made fit for service, and the 
quantity of spare tubes and of many other stores now car- 
ried by ships could be reduced. 

** As the classes of work at naval stations and on ship- 
board differ materially, the welders designed for use in the 
two places should be constructed for the work that will be 
required of them; those for use on board ship being espe- 
cially designed with a view to lightness, compactness and 
adaptability to general work.” 
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A Novel Storage Battery Plate. 
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KALENDER FUER ELEKTROTECHNIKER. By F. Uppenborn. 
Munich and Leipzig: 1890. R. Oldenbourg. 284 pp. 
Pocketbook. 


This year’s calendar has been enlarged and improved over 
that of 1889, and contains many and valuable data and facts 
arranged in convenient shape for the electrical engineer. 
MAGNETIC AND OTHER PHYSICAL PROPERTIES OF IRON AT A 

High TEMPERATURE. By John Hopkinson, M. A., 


+4 Sc., F. R. 8. London: Triibner & Co., 1889. Price, 
1.50. 


These comprise the classical papers on this subject pre- 
sented by Dr. John Hopkinson to the Royal Society, and 
constitute a most valuable record of work, the importance 
of which can hardly be estimated at,the present time. 
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Coppering Tail Shafts of Steamers. 


A correspondent of the ‘‘ Steamship.” with reference to 
the Elmore copper depositing process, makes a suggestion 
which possibly may prove of great practical utility in the 
shipbuilding trade. In alluding to the deposition of copper 
upon a mandril, this, he says, suggests to him a method of 
protecting the tail-end shafts of steamers from corrosion, 
and he inquires if this could be done, and at a cost low 
enough for its adoption in ordinary cargo steamers. It is 
well known that tail shafts often suffer from corrosion 
within the stern tube, due to the galvanic action set up 
between the gun metal liners and the iron by means of the 
salt water. This occurs more especially just at ihe ends of 
the liners, and, as the shaft cannot be inspected except by 
drawing out, the deterioration may go on for a long time 
unsuspected, and very serious consequences ensue. What 
is proposed, to obviate this, is to shrink the liners on in 
the ordinary way, and to cover the whole of the inter- 


Among the patents recently issued is one relating toa 
decidedly novel form of storage battery plate invented by 
Messrs. Justus B. Entz and William A. Phillips, of 
Schenectady, N. Y. The plate, or rather the electrode, 
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means of the above process. 
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The Thomson Welding Process in the Navy. 





Navy appointed a board to investigate and report upon 


cess. The board consisted of Commander George A. 
Converse, A. 8S. Greene, Assistant Naval Constructor S. 


est, and is made with special reference to the application 
of the process in the navy. We abstract the following 
from it : 

**The process of welding in use by the Thomson Electric 


board, both experimentally by tests made in our presence, 
and by investigation of the theories and principles involved. 

‘*We find that at the present time this process renders it 
possible, practically, to weld wrought-iron, cast-iron, brass 
and copper rods, from the size of the smallest electrical 
conductors in use for distributing purposes, to rods of 24- 
in. diameter, and to weld pipes of larger sizes; to weld dis— 
similar metals, and pieces of different forms of cross-sec- 
tion; to join by welding the ends of wire cables, and to 
form welded rings of small or large diameter. 

** Weare convinced that the Thomson welding process 
can be found of great utility to the naval service, both on 
shore and afloat, for the following reasons: 

“Tt can be used— 

(a) In welding breaksin rods without altering them either 
in length or shape. 

(b) For welding tubes. 

(c) For welding angles and shapes of intricate form. 

(d) For welding copper, brass, cast iron or other metals. 

(e) For heating metals for forging, tempering and upset- 
ting. 

(f) For welding wire cables. 

‘*‘Under these heads the following may be mentioned as 
a few of the many applications that would result on ship- 
board: For welding broken pump piston-rods, valve 
stems, etc.; for joining wires of iron, copper or other 
metals or bars of the same, of similar or different shapes 
or sections; for making joints at angles with bars (T or Y 
joints); for mending chain and wire rope; for constructing 
or joining, end toend, pipe of all kinds, and of large or small 
diameter; working or joining lead pipe; welding T-con- 
nections or elbows into lines of piping; welding safe ends to 

° boiler tubes; repairing boiler tubes; welding eye-rings, and 
welding these again to bolts or bars; repairing cutting and 
boring tools without hurting their temper; lengthening or 
shortening rods or bars; repairing broken cast-iron pieces of 
machinery or broken cast-iron or cast-brass fittings; weld- 
ing copper electric mains. This system of welding thus 
renders easy many operations in the working of metals 
which with the forge and smith have heretofore been con- 
sidered impossible. 

‘* itis the unanimous opinion of the board that in the 
present day of ships constructed almost entirely of metals, 
and in which every fitting possible is made of metal, such 
a system as that which has been investigated by us be- 
comes not only desirable, but a means to economy of ex- 
pense, time and labor, and would add to the efficiency of 
the vessel under any condition of service. 





mediate portion of shaft with a thin layer of copper by 








As noted in our columns recently, the Secretary of the 







the Thomson welding process, and in accordance there- 
with the board convened at Boston on Feb. 10, and de- 
voted several days to the thorough study of the new pro- 










W. Armistead, and Ensign Gilbert Wilkes, U.S. A. Their 
report. which has just been filed, contains much of inter- 












Welding Company has been fully investigated by the 
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Fie. 1.—A NovEL STORAGE BATTERY PLATE. 


consists of a flexible wire which has woven around it a 
net-work of finer wire, in the meshes of which the me- 
tallic oxide is embedded. The accompanying illustrations, 
Figs. 1 and 2, show the manner in which the electrode 
is built up. As will be seen, a solid wire core A of copper 
has a net-work B also of copper wound about it, the inter- 
stices being filled up with a paste D consisting of an oxide 
of copper. As an additional means for holding the oxide 
in place, as well as to prevent the plates from touching 
each other in the solution, a braid of cotton H is woven 
around the whole. The plate complete is shown in Fig. 1. 

If this plate be used as the negative element of a zinc 
and copper primary battery in a solution of caustic potash, 
the hydrogen set free in the cell and tending to coat the 
plate will combine with the oxygen in the oxide, leaving a 
deposite of pure metallic copper in the meshes of the net- 
work. The plate is therefore nonpolarizable, and to reoxi- 
dize it, it is simply necessary to heat the plate, when it 
will oxidize in the air. When this same plate is used as 
the negative element in a storage-battery, the copper oxide 
serves as the active material to which goes the oxygen 
liberated during the charge. The wire net-work holds the 









































A B D 
Fic. 2.—A NOVEL STORAGE BATTERY PLATE. 






















material firmly in place, so that the plate, according to the 
inventors, will stand the heaviest discharge uninjured. 
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Action of the Current on the Human Body. 






BY JOHN C. HENRY. 





Just what takes place in the human organism to produce 
death from an electric current seems to be an unsolved 
problem. A few months ago I read an article appearing in 
one of the Kansas City papers ; it was an argument against 
electrical executions, in which the writer feared that the 
soul of the victims would be destroyed. While this inci- 
dent has no bearing on the subject of the article, it reminds 
us of the general superstition or ignorance of the subjects 
we at times have to contend against, and the necessity for 
common sense or easily understood explanations. 

I have had a theory in regard to this subject so long that 
I have forgotten whether it is original or not. It is, that 
when a being suffers death from an electric shock, it is a 
pure case of internal rupture or explosion from the genera- 
tion of gas or vapor. Insupport of this view I would refer to 
the many cases in which telegraph poles are torn to pieces. 
My observations on the plains, where it is a very frequent 
occurrence, is that the lightning follows the moist portion of 
the pole, which is the core or heart; in this case the moist- 
ure is vaporized and an explosion occurs. The high re- 
sistance produces heat, the heat, in turn, steam, and the 
steam an explcsion. 


i 
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In the case of a man struck by lightning it usually leaves 
blue skin marks, showing the course of the current in the 
body, and frequently tears the victim’s boots. It will not 
be doubted that the marks are left by coagulated blood, 
which means ruptured veins, caused by expansion. We 
cannot conceive of any substance wedging its way 
through; it seems to be purely a case of heat and its effects 
produced by electricity. I think it is obvious that rup- 
tured or exploded vital organs are sufficient to cause death, 
and it is a matter easily demonstrated that they are a 
natural consequence. To illustrate: If we take a long 
glass tube, pass a fine wire through it, fill it with water, 
seal up the ends, and lead the wire ends to the terminals of 
a dynamo, the result would be an explosion of the tube, 
the time depending upon the amount of current passIng 
through the wire or its heating effect. 

It has been suggested that death is caused by a mag- 
netic or electrolytic effect; I know of no experiment that 
would demonstrate either of them, or heat, to be of any 
more force from an alternate than from a direct current; 
and yet our sages say the alternate current is the 
more dangerous. If this is true, we should grope around 
in the dark to find the other effect that may be useful in 
the service of man. 
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A Carbonic Oxide Indicator. 





An apparatus for indicating the presence of carbonic 
oxide gas in the atmosphere has been perfected by M. 
Rasine. Its action depends on the property of spongy 
platinum to absorb carbonic oxide with evolution of 
sensible heat. Two metallic plates are placed vertically 
over each other, which when touching close an electric 
circuit. The upper plate is suspended from a hook by 
means of an easily combustible thread. This thread is 
wrapped in muslin, containing a little cotton powder 
dusted over with spongy platmum. If this arrangement is 
exposed in an atmosphere containing carbonic oxide, the 
spongy platinum will absorb it and set fire to the cotton, 
which will in turn burn the thread, and so cause the elec- 
trical contacts to complete the circuit, and ring a bell. 
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The Municipal Rapid Transit Problem in London. 








Speaking recently in support of the Central London 
Railway scheme at the City Tradesmen’s Club, Mr. William 
Morris (of Ashurst, Morris, Crisp & Co., solicitors for the 
bill) gave some interesting figures with regard to the in- 
crease in the number of passengers carried by the various 
companies within the metropolis. In the year 1864 the 
number of passengers carried by the London General 
Omnibus Company, the Metropolitan Railway, the District 
Railway and the tramways combined was 53,000,000; while 
last year the London General Omnibus Company carried 
about 80,000,000, the Metropolitan Railway and the District 
Company combined about 120,000,000, and the tramways 
130,000,000 ; a total of 330,000,000, or an increase of over 
600 per cent. During the same period the population of the 
metropolis had only increased 40 per cent. Those four 
companies carried every person in the population 90 times 
in the year, while in New York every person in the popu- 
lation was carried something like 200 times. 
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The Mehner Dry Cell. 





An improved dry cell has recently been brought out by 
Dr. C. H. Mehner, of Berlin. In dry cells it is usual to em- 
ploy as a vehicle for the exciting liquid a neutral material 
which absorbs the liquid excitant and forms therewith a 
stiff paste. The materials commonly employed for this 
purpose are sponge, sawdust, gypsum, gelatine, and the 
like. It is evident that the introduction of these inactive 
materials is prejudicial to the action of the cell, as they 
form an encumbrance which, apart from its purely me- 
chanical action, in no way promotes, but on the contrary 
tends to diminish, the effective working of the battery. In 
order to dispense with this inactive matter, Dr. Mehner 
imparts the required consistency to the exciting agent by 
preparing it as follows:—The exciting salts, consisting of 
suitable chlorides of the alkalies, are mixed with a “ min- 
eral gelatine.” This gelatine retains the salts in a paste, 
and, possessing exciting properties in itself, also acts as an 
exciting agent. The ‘‘ mineral gelatine” consists of crys- 
tallized hydrated basic chloride of magnesium, which is 
formed by the addition of magnesia to a highly supersatu- 
rated and concentrated solution of magnesium chloride. If 
a suitable quantity of the solution of magnesium chloride 
is added to the oxide of magnesia, for example, in the 
first instance, a liquid product of a creamy consistency 
results, at first gradually gelatinizing and ultimately 
acquiring a pasty consistency. The degree of stiffness 
of the final product can be readily controlled by suit- 
ably regulating the addition of chloride solution. Dr. 
Mehner utilizes this property of oxy-chloride of mag- 
nesium in the preparation of his dry cell. He stirs the ex- 
citing salt with a solution of chloride of magnesium and 
calcined magnesia until he obtains a liquid of about the 
thickness of cream, which he pours into the cell. In the 
course of a few days the liquid changes to a stiff pulp, and 
the cell can then be closed. The ‘‘ mineral gelatine” be- 
ing in itself a substance capable of producing an exciting 
action in a galvanic cell, the employment of an inactive 
material is thus it is claimed entirely obviated. 
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The New Station of the Salem Electric Lighting | that there is no economy in operating large engines in this| power with increase of load, and decrease the engine 
See way. power with decrease of load. This enables the user to run 

| The economical electric light plants of to-day are con- | his engine with an overload rather than underload, the 
For the supply of electric lights it 18 necessary to take | structed with a view of getting the best duty possible, ai d | latter being uneconomical. In using several engines belted 
advantage of every possible economy in order to place the| this point is arrived at by locating the station near a| ‘0 the same shaft there are several advantages; if one 
business on a paying basis. In the construction of large! water front, where advantage of water freights can be! should break down, its load can be divided among the 
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FIG. 1.-SECTIONAL ELEVATION OF THE SALEM STATION. 


stations with this purpose in view it is necessary that the | taken, and also the use of water for condensing purposes. | others until it can be repaired, thereby giving the company 
designing engineer should plot out a curve which shall | This calls for compound condensing engines, which have | practically a duplicate plant. 
represent the total output of energy in twenty-four hours | the advantages of economy in the higher pressures, and by| In the construction of stations, grave mistakes have been 


Dotted lines in al] drawings indicate provision made for future increase, 


Solid lines show plant as installed up to Jan, 1890. 
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FIG. 2.-PLAN VIEW OF THE BOILER AND ENCINE ROOM. 


run. From this the motive power of the station can be/ expansion of steam to a lower temperature in the low-pres; | made in not getting them large enough, and thereby en- 


selected and installed. sure cylinder. In connection with these engines, surfacé | tailing two or three rebuildings; also from the fact that 
Tt will be found that at certain hours of the day the out-| or jet condensers are used, which condense the steam into | many are of the opinion that any place is good enough for 
put will increase very fast, and later will decrease as| water and return it to the hot well at about 110 degrees. an electric lighting machine. Electric lighting is a_busi- 


rapidly. To install a large engine to accommodate the| By utilizing the escaping gases in the smoke flue, which | ness the success of which depends upon the substantial 
maximum power exerted would be an error in two direc-| are now ordinarily allowed to escape up chimney, this | way in which the apparatus is installed, and the applica- 
tions; first, in case of an accident to the engine the entire| condensed water is returned to the boiler at about its | tion of energy and economy in its business management. 
machinery would be stopped, which would be detrimental | boiling point. In giving this brief description of the necessities of an 
to the business; second, as the plantis operating the larger} In the selection of engines, many advocate the use of a| economical electric lighting plant, the construction of the 
part of the time with a light load, it will readily be seen | namber of units, making it possible to increase the engine | Salem Lighting Company's new station is described, 
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The company was started in January, 1882, with a 10- 
light Weston arc machine, and after undergoing three en- 
largements, finally decided to construct a station which 
should not only be ample in its accommodations for a long 
time to come, but which at the same time should repre- 
sent the best modern practice of combined mechanical 
and electrical engineering. 

In the construction of the new station, which is situated 
on Peabody street, near the river, on the Burley wharf 
property, it was found necessary to drive about 1,000 piles, 
partly oak and partly spruce. This ‘work was contracted 
for by Messrs. McIntire & Abbott, of Salem. These piles 
are held firmly together by an immense bed of concrete 
made of Portland cement and broken stone, which is two 
feet thick. On this bed, foundations for engines and shaft- 
ing were constructed. These foundations are made ex- 
clusively of granite laid in cement. 

In equipping this plant it was thought advisable to 
install one-half of its present capacity. This was done by 
the installation of two McIntosh & Seymour compound 
condensing engines of 350h. p. each, and one engine of 
the Fitchburg Steam Engine Company’s manufacture of 
160 h. p. All three of these engines belt to the same shaft, 
which was made and equipped by the Hill Clutch Works, 
of Cleveland, Ohio, making it possible by the use of 
clutches to run any one of all three of the engines on the 








for 45 Thomson-Houston dynamos, 15 of which were in- 
stalled at once. The remaining space on the second floor 
not used for this purpose is divided into offices, work- 
rooms, testing-rooms, toilet-rocms, etc. This part of the 
work was done by Hamilton & Balcomb, of Salem, who 
are also the contractors for a coal shed of 2,000 tons ca- 
pacity. 

The brick chimney of this plant is 130 feet high and 13 
feet square at the base. The chimney is square in form, 
with a round core 72 inches in diameter at the bottom and 
78 inches in diameter at the top. The structure contains 
215,000 hard brick laid in cement and also 41 perch of gran- 
ite in the foundations, which rest on 60 oak piles, firmly 
bound together by three feet of Portland cement concrete. 
This chimney has a capacity of 1,500 h. p. 

The entire work of the construction of the building and 
the placing of the engines, boilers and machinery was 
under the direct supervision of Mr. William H. Chapman, 
one of the supervisors of the engineering department of 
the Thomson-Houston Company, who was detailed for this 
service by the chief engineer, Mr. H. C. Patterson. 

In the construction of this plant it has been Mr. Patter- 
son’s endeavor to construct one of the most economical and 
best running stations possible, and also of an original de- 
sign. Asthe Salem Company had increased their plant 
twice before the constrnction of this plant, it was their de~ 
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of the company, belongs the entire credit of making the 
Salem Electric Lighting Company one of the most success- 
ful companies in the country. 
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Electrical Phenomena in Nature. 





An interesting lecture was given at the London Institution 
on Monday, upon the electrical phenomena in nature, by 
Mr. Shelford Bidwell, who dealt with the subject mainly 
as it related to thunderstorms. Referring to the contro- 
versy initiated by Dr. Lodge as to the value of electrical 
conductors, the tecturer gave illustrations on the screen to 
show that such conductors were of considerable use during 
a period of steady electrical strain, while when an impul- 
sive rush came it would probably fail to stop the discharge. 
The most a lightning conductor could do in the case of an 
impulsive rush was to bear the brunt of the discharge; 
but then it became a source of danger, because sparks 
might fly off it and do damage. In all cases of steady 
strain. however, a lightning conductor was good; in the 
majority of cases it was of great service ; yet it could not 
always be relied upon as affording immunity from risk. 
As to the danger to life from lightning, it had been shown 
from the Registrar-General’s returns that in 29 years in 
England and Wales the deaths from lightning had occurred 
at the rate of only one ina million of the population per 
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FIG. 3.-PLAN OF SECOND FLOOR, SHOWING DYNAMO ROOM. 


same shaft at one time. In case of accident a defective 
engine can be shut down, and the load at once taken up 
by the others. 

Space is reserved and foundations are already prepared 
for two more engines of 350 h. p. each and additional shaft- 
ing. This makes the tocal output of the plant 1,660 h. p. 

The arrangement adopted is well shown in the accom- 
panying illustrations, Figs. 1, 2 and 3, the portions in 
dotted outline representing the contemplated increase of 
plant. 

The engines are condensed by means of the Wheeler 
surface condenser, which returns the condensed water 
directly back into the boilers 

The boiler house is 90 feet long by 50 feet wide and has 
space for ten boilers of 125 h. p. each, four of which are 
already installed, with the Jarvis furnace. These boilers 
are also placed upon granite foundations, which rest upon 
piles, as in the previous case. They are constructed in 
the most approved manner from specifications furnished | 
by the engineering department of the Thomson-Houston | 
Electric Company. They are of the ordinary tubular type, 
72 inches in diameter and 17 feet long, made with extra 
strong seams and steel tubes, braced in a thorough 
manner, and have a working pressure of 125 pounds to the 
square inch. They were furnished by the Cunningham 
Iron Works, of Charlestown, Mass. 

The piping of this plant has been done, taking into con- 
sideration the future output of 1,660 h. p., and all main 
steam pipes, as well as exhaust pipes, are large enough for 
this full duty. This has been done in the most thorough 
and workmanlike manner by Mr. A. A. Sanborn, of Bos- 
ton, Mass. 

The construction of the buildings was done by Messrs 
Lord Bros., of Somerville, Mass. The second floor of the 
main building, which is 115 x 66 feet, and shown in plan 
view in Fig. 8, is utilized for machines, and has a capacity 
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sire to build one of such magnitude as to be entirely sut- 
ficient for the future ; and as at present they are employing 
about 600 h, p., it would seem thut there is ample in re- 
serve for some time to come. 

Believing that in the construction of an electric light 
station the best is none too good, and that the station 
should be so attractive to the employés that they will have 
a desire to spend their evenings there, the Salem Company 
has provided elegant accommodations, including bath and 
toilet rooms, with the later addition of a library, which is 
filled with the latest electrical books and periodicals, en- 
tirely at the disposal of the employés, This latter addition 
has not only proved of interest to the men, but of consid- 
erable value to the company. 

Regarding the economy of steam plant, the change from 
high pressure to the compound condensing and to their pres- 
ent location has been highly gratifying to the Salem Com- 
pany. Their average coal bills were reduced 50 per cent. 
after getting into successful operation in the new station, 
This is due to better facilities for getting coal in large 
quantities and also to the more economical engines. Ina 
recent preliminary test made with Georgia Creek Cumber- 
land coal, and steam pressure at 110 pounds, the boilers 
showed an evaporation of 9.7 pounds of water per pound 
of combustible. The engine, which was developing a vary- 
ing load from 192 to 419 h. p. showed an economy of 1.8 
pounds fuel per horse power per hour, and it is possible 
to reduce these figures somewhat at the regular test. 

The commercial arc lamps now in use number 120; the 
city lamps, 180; the incandescent, 53 lamps of 65 c. p. 
(series), 44 of 32 c. p., and 2,000 of 20 c. p. 

The arc dynamos number eleven of 30 lights each; the 
incandescent, two of 400 lights each; two 650 lighters, 
and one 1,300 lighter with 50 h. p. in motors. 

To the energetic management by the officers, as well as 
the lively interest the directors have taken in the business 


‘annum. This was so small a percentage as to be scarcely 
worthy of note ; and, said the lecturer amid laughter, one 
was almost as likely to be hanged for murder as to be killed 
by lightning. 
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The Right to Use Search Lights on Inland Waters. 


To the Editors of The Electricul World: 

Last summer I fitted the steamer St. Lawrence, an ex- 
cursion boat running among the Thousand Islands, and 
owned by the Thousand Island Steamboat Company, with 
a 6,000 c. p. search light. This light was used every night 
for making landings at docks, picking up buoys and rocks, 
and as a help to the pilots when running difficult channels, 
and became almost an absolute necessity. A series of 
‘* search-light excursions” were inaugurated,which became 
very popular with the island visitors, and were well pa- 
tronized. The beautiful cottages, islets and shores would 
be brightly illuminated by the powerful light, and pre- 
sented a novel and extremely interesting appearance. The 
‘* search-light excursion ” became one of the greatest of the 
many attractions of the Thousand Islands. The United 
States Government have notified the steamboat 
company that they must discontinue the use 
of the light. We would be much obliged if 
you could give us any points bearing on the subject. Is 
not the light used extensively on the Mississippi River and 
other inland waters, also on coast steamers and war ships? 
We want to make representation to the Secretary of the 
Treasury to allow us to carry this light the coming season. 

J. M. CAMPBELL. 





KINGSTON, Can. 


{Search lights are extensively used on the inland waters, 
as well as along the coast, of this country. We have our- 
selves witnessed, as water passengers, their advantageous 
use. Weare not aware that their employment is against 
the law.—Epbs. E. W.] 
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apparatus, when desired, which can be placed at any 
distance from the machine. Such contacts are governed 
BY GUY WAITE, C. E. by the rotation of the shaft and in so doing the product of 

While coal is sold by the ton, oil by the gallon, gas by | the pull on the belt by the rotations or distance pulled is 
the cubic foot, and even water and electricity are care-, recorded in units, tens, hundreds, etc., in work on a system 
fully metred, power, the result of the energy of these of discs. It is also interesting in some machinery, the dy- 
materials, is not often sold by measure or in any way | namo for instance, to know how the product of the pull on 


The Waite Power Meter and Indicator. 








which insures a value received between buyer and seller. , the belt by the rotation of the shaft, i. e., the horse power, 


Much time and thought have been given, from time to 
time, to the invention of instruments for measuring power 


varies, and what it is at different times when the number 
of lights varies during a night’s run. For this purpose a 





FIG. 1. THE WAITE POWER METER AND INDICATOR. 


with very little success towards getting an instrument which 
practically fulfils the desired conditions. First of all, the 

instrument should depend upon _ perfectly accurate 

principles, in order to be reliable at all times. If possible, 

it should be independent of the elasticity of solids, such 

as springs, the elasticity of which is ever changing. It 

should be convenient to take it from one place to another, 

and be easily applied to the machine to be tested, without 

disarranging anything or hindering the ordinary work of 

the machine. No instrument which gives the power 

consumed, for an instant only, like the Prony brake, and 

the indicator card, can give satisfaction in determining the 
true characteristic of the power which a machine or a 
shaft is using. 

The principal reasons that engine indicator cards do not 
give better satisfaction in testing for power is because 
they show the work of the steam on the piston for one 
stroke only, and whatever error there is in the diagram-—- 
due to imperfect acting of the spring, to the attac’aments | 
for lateral motion, or to the caiculation of the small area | 
of the diagram—is multiplied by the piston area in square | 
inches, which often reaches several hundred, and again by 
the strokes of the piston per minute. 

The most serious error, however, is often due to the fact 
that the steam does not show in each stroke what work is 
being done in the machine being tested, friction of all parts, 
of course, being included. 5 

During part of the strokes steam enough is furnished to 
not only operate the machinery, but to store up momentum 
in them ; while during other strokes not enough steam is 
admitted to run the machinery—the accumulated energy 
of the balance wheel and machinery helping to perform 
this work. Such is the case in all engines where a sensitive 
cut-off regulates the speed. 

Having had need for an instrument to test the power 
used by machines and shafting, I have been led into a 
careful study of the subject for that purpose, from all the 
points of the ‘‘ compass,” resulting in the deduction of an 
instrument believed to satisfy all necessary conditions to 
make it practical and accurate. 

Very many different forms of the instrument have been 
designed. Some for metering only, some for indicating 
only, and some for showing the pull on the belt only, using 
a speed indicator for the revolutions. But all depend on 
the same fundamental principles, 7. ¢.. a medium placed 
between the source of power and the consumer; while con- 
veying the power this medium receives an impression 
which is registered. 

After careful consideration of solids, liquids, and gases 
for this medium, the latter were chosen, for all ordinary 
rotating mechanism. 

Air was chosen to reeeive the power from the shaft and 
convey it to the driving pulley of the machine, the power 
consumed by which is being measured, 

In the latest perfected machine the compression of the 
air caused by the pull on the belt is in direct communica- 
tion with a stationary gauge (of new type), whose indica- 
tions can be read to any degree of nicety desirable. These 
indications on the gauge (to fractions of a pound when de- 
sired), are in electrical communication with a recording 





continuous diagram of the horse power transmitted is 
taken, showing the record for all times during operation; 
at the same time the work being done is recorded. 

Every moving part of the instrument is operated from 
the unlimited source—shaft or battery—so that the work 
of thé machine is recorded absolutely independent of com- 
plication with frictional parts or with anything which 
prevents the exact pull on the belt being communicated 
directly from the pulley wheel to the gauge by means of 
the air pressure caused by such pull. ‘The instrument, 
compléte, may be carried in a casé from place to place by 
one man, and the whole apparatus arranged on a shaft in 
parts, so as to be easily attached. 

One of the first instruments made is illustrated in two 
views, Figs. land 2. The medium which receives and 








keep the diaphragm c in its normal position, where it can 
sustain no tension whatever. If the diaphragm be forced 
out of normal, a safety valve at the top opens just suffi- 
cient to balance the air pressure and belt pull. 
The air is led from chamber b to air cylinder h, having 

a piston which goes out and in, obedient to the different 
pressures. On the end of the piston rod is carried a 
wormed ring, 7, which forms the junction between the ro- 
tating parts and the recording stationary parts. As this ring 
goes out and in it swings a pivoted rod, /, one end of 
| which slides on the ring, the other end slides a cone, K, 
| backwards or forwards under a disc wheel, u. This disc 
wheel rotates by friction on the cone, and the amount of 
| its rotation will depend upon the rotation of the cone, mul- 
| tiplied by the distance that the disc is from the apex of 
‘the cone; but the distance from the apex is pro- 
portional to the pull on the belt, and the rotation of the 
| cone is proportional to the distance the belt travels ; hence 
the disc wheel will rotate proportionally to the work, and 
|with suitable discs connected with the rotation of the 
| wheel uw, the work will be recorded. 

For taking a continuous diagram of the horse power, a 
‘‘speedometer” governed by centrifugal force is used. In 
this instrument the speed is proportionate to the horse 
power, and it is governed in such a way that the move- 
| ments of weights y shall always be uniformly proportional 
to the speed. The cylinder a governs the paper on which 
the diagram of the horse power is taken, and may make its 
revolution in any desired number of hours. 
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Electrical Prize in Belgium. 





The Brussels Moniteur publishes the report of the jury 
appointed to judge the papers sent in for the mixed com- 
| petition of 1888, opened by the King of the Belgians, and 
| having as its object: ‘‘The best work on electricity as a 
motor and as a means of lighting, on the applications which 
are or may be made of it, and on the economic advantages 
| likely to result from the employment of electricity.” The 
| international jury, presided over by M. Montefiore Levy. 
Senator, has placed first among the works submitted fo; 
| competition, ** The Elementary Treatise on Electricity and 
Magnetism,” by MM. Van Rysselberghe, E. Lagrange and 
G. Royers; but, while recognizing that this work answers 
more exactly than any other to the object of the competi- 
tion, the jury regrets to state unanimously that it cannot 
award the prize. The secretary reporter to the jury was 
M. Eric Gérard, director of the Liége Electro-Technical 
| Institute. 


_———_ pre oeef—- ———— 
The Usefulness of the Eléetrie Light. 


| To the Editors of The Electrical World : 

I wish to give you an item that may help to offset the 
| danger of the deadly electric current. 
| Wednesday evening, about 8:30, two ladies were passing 
| a street corner, when their attention was called to a stream 





FIG. 2.-THE WAITE POWER METER AND INDICATOR. 


transmits the power is the same in principle as in my other | of smoke issuing from the ventilator on a frame barn 


models, but the method of recording here is purely me- 
chanical and necessitates some objectionable frictional 
parts, such as the air piston in h ; here also a spring coil is 
used to weigh the air pressure, which is entirely obviated 
in the latest instrument. 

The key to the pulley is taken out and an arm or arms (as 
the case may require) a a is fastened to the shaft next to 
the pulley. The air chamber b is fastened to the arm or 
arms, and allows the pulley-wheel to abut against a piston- 
like arrangement, which compresses confined air, the dia- 
phragm ¢ closing the front of the chamber. Z£ is a small 
air pump, which keeps up a continuous supply of air by 
working its piston against a convenient loop which goes 
around the pump, having one end fastened to the floor or 
apy other suitable place. This air pump causes an air 
pressure just sufficient to overcome the pull on the belt and 


owned by D. H. Young and situated about 200 feet from 
the corner. The smoke wus plainly seen as the light from 
a 2,000 c. p. arc lamp fell directly on it. The alarm was 
immediately sounded and fire was discovered in a pile of 
grain sacks that were thrown loose in a manger. The 
flames were then almost high enough to ignite the hay in 
the mow. The barn was a very tightly built barn, well 
battened, and only the light falling on the smoke could 
have called attention to it in time to save the valuable con- 
tents. The fire was undoubtedly the work of an incen- 
diary. 

I hope people will begin to see that it is a gross mistake 
to condemn an element that promises to be the best friend 
and servant that man ever had—a servant that can be con- 
trolled by the pressure of an infant’s finger. 


BRYAN, O. W. E. KavKeE, 
\ 
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An Improved Form of Electro-Mechanical Gong. 


We illustrate this week a new and improved form of 
electro-mechanical gong, now being extensively used for 
police alarm work, manufactured by Messrs. John P. Cush- 
ing & Co., of Boston. This gong, it is stated, is for 
an equal amount of work much more compact and lighter | 
of structure than those of other manufacture, owing to cer- 
tain mechanical improvements. It will also give a very 
rapid stroke, being specially designed for that purpose, and 
requires only four cells of Gassner battery to work it. The 
mechanism is operated by a strong spring contained in a 
case underneath the toothed wheel shown at tep of cut. 
By a train of wheels, when the current relieves the 
catch by means of the attraction of the armature, 
the right-hand end of the horizontal lever is 
made to rotate swiftly. The end of this lever 
is attached to the lever which operates the hammer, and 
each revolution of the lever causes a stroke on the bell: 

. Unlike other gongs, however, the hammer strikes the bell 
by force of its own momentum only, thereby preventing any 
racking of the framework, and a little spring, shown bent 
on the cut, brings back the hammer to rest without any 
jar to the mechanism. The cut shows the hammer in the 

. action of striking, and it will be seen that when the spring 

referred to straightens, the bar attached to the end of the 
hammer rod comes back into a vertical position, and 
catches on toa pin on the horizontal lever. The horizontal 
lever controlling the hammer is held at rest by pins on the 
under side of the upright lever next the electro-magnet. 
and is freed from the same at each attraction of the 
armature, allowing it to make one revolution, and thereby 
producing one blow on the gong. 

The whole gong is fitted on a suitable wooden base, with 

a hinged lid over the working parts, and looks extremely 

neat and compact. So successful have these gongs been in 
police stations that they are now being rapidly taken up by 
the electrical trade. and the fact that they are made by 

Messrs. Cushing is sufficient guarantee that they are sub- 

stantial, accurate and perfect in every detail. as they are 
rapidly attaining a name in New England for good, solid | 
mechanical work in combination with the most delicate | 
electrical devices. 
| 
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Some Elementary Notes Regarding Galvanic Batteries. | 


BY FRED DE LAND. 

Connect two dissimilar metals or chemicals placed in 
any one of certain fluids, and chemical energy will be con- 
verted into electrical energy, the material used and its con- 
tainer being generally referred to as a galvanic cell, while 
the ‘‘coupling” of two pr more such cells form what is | 
known as a galvanic battery. 

A rod of zine and a stick of carbon immersed in a solution 
of common salt,or of sal ammoniac, form one of the simplest 
known cells and yield a given amount of electricity as | 
soon as the ends of the two electrodes, zinc and carbon, | 
are connected together by a piece of copper wire or bit of | 
metal; the current passing from the zinc in the first cell | 
through the fluid to the carbon. and thence through the 
connecting metal to the zinc, liquid and carbon in the sec- | 
ond cell, and so on, continuously through the entire circuit 
if more than one cell is conrected. 

The plates which compose a battery, as zinc and carbon 
or zinc and copper, are called -‘‘elements;” though that 
term should apply properly to only that portion immersed 
in the fluid, the term pole being applied to the remaining 
part. The positive pole is the one through which the cur- 
rent leaves the cell. 

Of the innumerable batteries devised from time to time, 
a great number have possessed special features; others, 
quite numerous, have been of sufficient value to warrant 
their retention in service, or their being placed on the mar- 
ket. But the general public know of so few individually 
that, in explaining their construction and showing the work | 
each is best adapted for, they can be classified most easily 
under three types, namely: the Daniell or gravity form, so 
called because the separation of the fluids is due entirely 
to the difference in the specific gravity of the liquids; the 
Leclanché and its many modifications: and the Bunsen or 
bichromate cell. 


THE FIRST TYPE—THE DANIELL CELL. 


In 1837, John Frederick Daniell devised the first con- 
stant battery, using two fluids. The modified Daniell of 
to-day is a decided improvement over the original, and 
answers the purpose admirably where a light but con- 
tinued flow of current is desired, not easily polarizing and 
consuming but a small percentage of zinc. It labors, how- 
ever, under the disadvantage of having a clay, porous cup 
that in time becomes covered with a deposit of copper, 
requiring renewal, and a comparatively expensive copper 
element, defects that have been remedied in the crow-foot 
form of gravity cell. 

The modified Daniell cell consists of a glass jar 8 inches 
high by 6 inches in diameter ; a copper cylinder sae 
from a sheet of No, 30 B. & S. gauge soft rolled copper 
inches long by 6} inches wide, with a pocket 3 inches = 
8 inches by 1} inches attached, having a hinged cover, a 
perforated bottom, and holding half a pound of blue 
vitriol ; a white clay, porous cup, 8 inches by 3 inches, 
placed within the cylinder, and a two-pound for.r-wing or 
star-shaped cast zinc placed within the porous cup. 
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When the battery is required for use, fill the glass jar 
and the porous cup with water to within three inches of 
the top of the latter; fill the pocket in the copper cylinder 
with blue vitriol (sulphate of copper) and close the circuit 
by connecting the ends of the wires together for a few 
hours, when the battery will be ready for use. 

Continuous action converts the zinc in the porous cell 
into zinc oxide, which the acid dissolves, forming sulphate 
of zinc and saturating the water which is partially decom- 
posed, liberating the hydrogen, which passes through the 
porous cup to the strong solution of copper, that practically 
absorbs it, and leaving no portion to assume a free condi- 
tion and coat the negative element. Thus all possibility of 
polarization is prevented, unless the solution of copper 
grows too weak to absorb the hydrogen, when it will 
gradually cover thecopper element and eventually prevent 
useful action. To prevent this result, afresh supply of 
small crystals of blue vitriol should be placed in the pocket 
every ten days, and about one-fourth of the solution in the 
porous cup removed by means of a battery syringe and re- 
placed with fresh water. Where numerous cells are em- 
ployed, it is a wise provision to always use two syringes, 
one to withdraw the fluid, the other to add clear water, 
thus preventing the return of any impurities withdrawn. 
About once in ten weeks the zine and copper should be 
taken out, thoroughly scraped and scrubbed with a stiff 
brush before being replaced; they should last fully six 
months, and have been known to last over a year where 
the battery was seldom employed. As the zinc element is 
consumed the copper plate is increased in practically the 
same ratio; for there is about one-fourth its weight of pure 
copper in each pound of blue vitriol, and the decomposition 
of that amount means the consumption of full four ounces 
of zinc and the deposition of nearly that amount of pure 
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copper on the negative element. The resistance of a 
Daniell cell of the size described is four ohms, and the 
electromotive force is 1.079 volt. 


CROW FOOT GRAVITY BATTERY. 


John Fuller in 1853, Cromwell F. Varley in 1854, and 
Callaud in 1861 experimented with various modifications 
of the Daniell with a view of securing the same constancy 
while doing away with the porous cup and changing the 
shape of the copper to a less expensive form. Finally, 
Callaud devised the simplest form of cell, employing the 
principle of specific gravity in the separation of the fluids, 
and thus rendered unnecessary the expensive form of cop- 
per element and the porous cup employed in the Daniell. 


| This cell has been employed to a large extent in France, 


and was also used in this country until 1880, when a cell 
having the same elements, but of a less expensive form, 
was placed on the market and called the ‘‘ crow foot” 
gravity battery from the resemblance borne by the zinc to 
a crow’s foot. Since then this cell has been generally 
adopted by all telegraph companies, and has displaced 
thousands of the small but powerful nitric acid cells, de- 
vised in 1839 by Sir William Grove. 

The principle of the separation of the fluids in the crow 
foot cell is the same as in the Daniell, and is explained as 
follows : The solution of copper sulphate, having a higher 
specific gravity, falls to the bottom, while the solution 
of zinc sulphate remains in the upper portion of the 
jar and surrounds the zinc element. The ordinary cell 
consists of a glass jar6 inches wide by 8 inches high; a 
form of copper cross is made by riveting three sheets of 
hard rolled sheet battery copper of No. 82 B. & S. gauge, 6 
inches long by 2 inches wide, to a No. 16 B. & S. gauge 
copper wire covered with gutta-percha insulation, and a 
three-pound zinc is cast in a form resembling a crow’s 
foot. 

In setting up the cell, the copper strips are bent in the 
form of a Greek cross, and placed on the bottom, with the 
end of the wire overlapping the edge of the jar. The zinc 


is suspended on the opposite edge of the jar by the hook on 
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the shank. Sufficient water is poured in to just cover the 
zinc, and about a pound of blue vitriol is dropped in, or a 
quantity sufficient to cover the copper cross, if steady, 
continuous work is desired. The wires are then connected 
and the battery allowed to stand for from 24 to 48 hours, 
when it will be ready for work. Or the action can be 
secured more quickly by adding a teaspoonful of sulphate 
of zinc to the water. But in the latter case it is best to add 
the blue vitriol to half a jar of water, ther to dissolve the 
teaspoonful of sulphate of zinc in sufficient water, and 
gently pour the same into the jar to within two inches of 
the top. When the two solutions have properly separated, 
the lower of a deep blue color and the upper nearly color- 
less, then suspend the zinc in the jar, connect the wires, 
and it will soon be ready for service. This avoids the 
deposition of copper that is always found on the zinc, and 
retards the action, when left in during the separation of 
the fluids. 

No further attention should then be required until the 
need of a fresh supply of blue vitriol is shown by the re- 
ceding of the blue color below the top of the copper cross; 
or the replacing with fresh water of a portion of the upper 
fluid (solution of sulphate of zinc), when its specific gravity 
is indicated by a hydrometer to be 35 degrees or over. A 
reading of 15 degrees or under indicates that the battery 
is growing weak through the absence of sufficient sulphate 
of zinc. The transfer of the liquids should be catefully 
performed with the aid of a large battery syringe. It should 
also be noted that as the blue color falls below the cross the 
internal resistance increases. 

Cells of the gravity type are especially useful where a 
light current is desired for continuous work, as in the 
operation of telegraph lines, fire alarm signals, electric 
time service, small motors, etc., as great economy is shown 
in the amount of material consumed and in the care 
required for their maintenance. They are not suitable for 
ringing house bells or for work of asimilar character, 
owing to the number of cells required. Occasionally cells 
of the gravity type are coupled to secondary or storage 
cells and the stored energy afterwards used for various 
purposes, but except in special cases the economy of such 
action is questioned. The solution freezes at about 20 
degrees Fahrenheit, so that care must be taken with the 
cell in cold weather, more especially as the internal re- 
sistance rapidly increases in all cells as the temperature of 
the fluid approaches the freezing point. 

The E. M. F. is rated at 1.10 volt, and the internal resist- 
ance at 4 ohms, and, like the Daniell, the E. M. F. is nearly 
constant and not changeable as in many other cells. But 
it will not prove economical to obtain any but the lighter 
powers from gravity cells as the current strength, being 
only about one half ampére and the normal E. M. F. about 
one volt per cell, the output of electric energy is about one- 
half a watt, or one-fifteen-hundredth of a horse power. In 
other words, it would require 1,500 cells in circuit one hour 
to furnish one horse power hour of electrical energy. 


THE HUSSEY CELL 

A form of cell belonging to the gravity type and some- 
what resembling the Daniell, but containing new and dis- 
tinctive features, has been in practical operation in New 
York during the past year to the entire satisfaction of the 
users. The cell consists of an outer glass jar; a copper 
disc; a clay cup standing on four short legs and made 
porous only through the raised bottom surface, the sides 
being glazed to prevent any absorption above the lower 
edge; and a four wing plate of an amalgam of mercury 
and zinc that stands within the cup. 

In charging this cell the space between the sides of the 
glass jar and that of the porous cup is partly filled with 
blue vitriol, and the latter is then covered with a weak 
mixture of sulphuric acid in water. This acidulated solu- 
tion is also poured into the porous cup to a much higher 
level than in the glass jar, thus securing the advantage of 
a downward pressure that is always constant, and where 
ordinary care is shown, preventing the solution of copper 
from ever reaching the zinc and forming thereon a deposi- 
tion of copper—a fault prominent in the Daniell and crow 
foot forms. As the blue vitriol is consumed, it constantly 
feeds downward toward the bottom of the jar and porous 
cup, thus furnishing fresh solution of sulphate of copper to 
the active portion of the cell. 

Among the advantages claimed for this cell are its con- 
stant E. M. F. of 1.10 volts; its low internal resistance of 
less than a quarter of an ohm; its economical consumption 
of zinc, and the slight attendance required to keep it in 
perfect Operation, it being only necessary to replenish the 
blue vitriol and to occasionally withdraw the exhausted 
solution in the porous cup, and to replace it with fresh 
solution by means of a battery syringe. 

Large size cells of this type have proven of economical 
value in charging storage cells, and are now being con- 
stantly employed for that purpose, as well as for all the 
ordinary applications of closed circuit work; and while the 
E. M. F. is only about the same as in the crow foot cell 
the internal resistance is said to be sixteen times less, thus 
increasing the quantity of current generated to full five 
ampéres. 

THE DELANEY CELL. 


This cell was described before the American Institute of 
Electrical Engineers by its inventor, Mr. P. B. Delaney, as 
follows : 

The sulphate of copper is inclosed in a strawboard box, 
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and the zinc in a paper envelope, and the rim of the jar 
has attached to it on the inside by a sticky substance a band 
of rubber cloth. The advantages claimed for the cell are 
as follows: When the battery is first set up the dust of 
sulphate of copper is not instantly dissolved and diffused 
throughout the liquid, coating the zinc with copper, as is 
the case with the ordinarY cell. Several minutes elapse 
before discoloration of the fluid begins, and then only 
at the bottom of the cell, from whence it rises very gradu- 
ally, never reaching the zinc. If the box be filled, the 
charge of copper is always uniform. Deposited or spongy 
metallic copper cannot fall upon the crystals from the zinc, 
and caking or massing in the bottom of the jar is thus pre- 
vented. The copper electrode is held firmly in position, 
always the same distance from the zinc. 

In a battery of any considerable number of ordinary 
cells it would be difficult to find two alike in this respect. 
There is little or no stalactite formations from the zinc, 
and constquently no local action, rendering the battery 
very useful for open circuit work. When water is poured 
in to make up for evaporation, the equilibrium of the 
fluids is not disturbed. The deposit on the zinc thus 
protected is easily removable, requiring no hacking o1 
scraping. One zinc will endure two charges of sulphate 
of copper. 

The band around the rim is one of the most important 
features of the cell, as it prevents zinc sulphate from 
creeping over. It offers simply a mechanical obstruction. 
It works perfectly in practice. 

THE GETHINS CELL. 

In order to avoid the frequent and heavy local action due 
to the mixing of the two layers of liquids employed in the 
Daniell type of cell, Mr. J. L. Gethins, of Boston, has fol- 
lowed somewhat closely in the steps of Daniell, but instead 
of using a sack made from the membrane of an animal, a 
porous cup of peculiar shape is employed to separate the 
liquids, the design being such that the gravity principle is 
retained and assisted by the interposition of a horizontal 
partition between the layers. The liquids thus have a 
sharp line of division, and their intermingling is effectually 
prevented. 

The porous jar is provided with arim which acts asa 
support, the whole resting on the upper edge of the glass 
jar. The zinc electrode rests on the bottom of the par- 
tition. 

The use of the cell over extended periods has demon- 
strated that no filling of the pores of the partition with 
copper takes place, and that in several instances a year’s 
constant work was effected with a single charge of 4 pounds 
of copper sulphate and the consumption of 14 pounds of 
zinc. The E. M. F. of the cell is 1.07, and its internal 
resistance about 3 ohms. 
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Prony Brake Horse Power Characteristics.—l. 





BY W. F. D. CRANE, M, E. 


The Prony brake has long been a standard power-™eas- 
uring instrument among engineers, and is frequently used 
by them as the most trustworthy and stable in adjustment 
when the conditions are such as to admit of its adoption; 
and it is noteworthy that its design, as still used in certain 
connections, has been little subject to modification over 
the simple form in which it was originally devised, and 
that its working principle, being fundamental, has been 
subject to no alteration whatever. Such modifications as 
have taken place from time to time have been specifically 
those of design and the mechanical details of construction 
necessary to adapt it to the exigencies of the connection in 
which it was to be used. To the complete accuracy, sim- 
plicity, cheapness and convenience of this brake as an ab- 
sorption dynamometer most suitably adapted to motor 
tests must be added, in addition to the simplicity of its op- 
eration and of the apparatus itself, the facility and rapidity 
with which the results of power measurements may be 
obtained. 

As the rule for calculation, we have the simple formula, 
27Pdn 
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which may be further simplified to H. P.= Kx Pxn; K 
27d 
33,000" 
length of the dynamometer arm. Pand n are variables, 
and represent, respectively, the pounds in weight in the 
pan, and the number of revolutions. With a convenient 
value of K suitably predetermined from a length of area 
compatible with the other dimensions of the apparatus, the 
product of these three factors can be most readily obtained, 
and not infrequently, with convenient numbers, the results 
may be quickly determined by a brief mental calculation 
alone. When the figures are such that a mental calcula- 
tion becomes irksome, resort must be had to paper, slide- 
rule or a similar labor-saving device. 

To eliminate calculation as much as feasible with the 
degree of accuracy required, the writer has devised charts 
of mechanical horse-power characteristics, which will be 
described later, and which serve to illustrate a principle 
widely applicable. They have been used with considerable 
success by the writer, under certain circumstances, with 
saving in time and labor, and by others who were even 
ignorant of the principle involved in their construction or 
that of the apparatus and tests from which the data were 
derived. 


being the equivalent of the fraction where d is the 





The general design of a brake and pulley which are found 
| to give excellent satisfaction in practice, is given in the 
side elevation and centre section shown in the accompa- 
nying engravings. The general dimensions are as follows : 
diameter of pulley, 16 inches; face, 4 inches; thickness 
of rim and web, three-quarter inch; hub, 3 inches deep 
by 6 inches in diameter, and bore from 1} to 2 inches, 
according to diameter of shaft it is intended to fit. 
The hub is made of ample diameter for all ordinary 
usage, but may be still increased with advantage 
to guard against accidents which will sometimes occur, 
such as the bursting and sudden stopping of an armature, 
when the inertia of the revolving pulley throws a sudden 
and excessive strain upon the three-quarter inch set screws, 
the points of which must either tear the shaft or crack the 
hub, both of which are apt to occur and disable the pulley. 
Fortunately, such an accident seldom happens. The dyna- 
mometer armis of one-half inch by two inch wrought 
iron, securely riveted to the inner iron clamp bar, and has 
three-quarter-inch holes for the insertion of S-hook fas- 
tenings. 

It will be seen that the pulley is provided with outside 
and inside flanges, the latter of which form channels or 
gutters between the flanges and the web. These channels 
are provided for the reception of water or oil which, by 
evaporation, absorbs and moderates the heating effect inev- 
itable when the brake is run under load for a length of 
time. For similar reasons the woocen friction blocks 
should be kept well saturated with some very heavy grease. 
The thicker the body of the grease the greater is its heat 
absorbing qualities, with less resultant wear and tear in the 


entirely inadequate, especially so when the power being 
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bles for a given power, if P be small, n must be such as to 
equate the value of H. P., and conversely, if P be large, n 
will be proportionately small. From the extreme limits 
of the horse power it is desired to measure, predetermin- 
ing K by trial and error, we may learn the extremes of 
weights and speeds to be provided for in designing the 
parts subject to strain. 

If nicely balanced, a pulley of the size shown may be 
safely run at a speed of 1,500 revolutions and over; and the 
friction of the upper block alone, due to the weight of the 
clamping apparatus and dynamometer arm, will balance 
a weight of from 2} to 5 or 8 pounds with the arm 2.1 feet 
in length, the lower block being loose. Assuming 1,500 
revolutions (n) and 24 pounds (P), we have 1.5 approxi- 
mately, the lowest horse power we can hope to measure 
with this size of brake, and that but approximately, as our 
value of k is now no longer .0004; for the loosening of the 
bolts to allow the lower friction block to hang free, has in- 
creased the value of d. 

Again, assume that we are obtaining 15 h. p. with the 
same brake apparatus, and that the speed is but 100 revo- 
lutions. This requires that the weight shall be 375 pounds, 
and the bolts and clamp bars should be made sufficiently 
strong to develop enough friction to balance that weight; 
and the dynamometer arm, likewise, to guard against 
binding, with ample margin for contingencies. Such data 
obtain in train car work when measuring the power at the 
car axle, and indicate the power required in starting, in 
overcoming curves and on grades. 

It is to provide for the great pressure which must neces- 
sarily be brought to bear upon the friction blocks in meas- 
uring the larger horse powers at slow speeds, that the con- 


struction of the clamping apparatus is made apparently so 
heavy. 


This is found to be necessary, as otherwise the 
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FIG. 1.—SIDE ELEVATION AND CENTRE SECTION OF BRAKE AND PULLEY. 


absorbed is of any magnitude, that is, in this size of brake, 
from 6 to 15 or 20h. p. In the larger articulated forms of 
friction bands, for spanning large circumferences, such as 
engine drivers, it is more or less customary to allow a 
stream of water to play continually upon the wheel and 
brake band to keep the apparatus cool; but the use of 
water alone in this connection is to be deprecated, inas- 
much as, if the friction blocks have not been previously 
most thoroughly saturated with oil or grease, they are apt 
to swell, warp, crack and shrink as a result of the alternate 
wetting and drying, adding much to the natural wear and 
tear of those parts, with perhaps alteraticn in the exact 
value of K. 

In the form of brake illustrated, it is imperative for ex- 
actitude in maintaining K truly constant, that there shall 
be an inappreciable wear in the lower friction block; hence 
the necessity for thorough lubrication with a heavy grease, 
which shall absorb the heat generated, and waste itself and 
not the wood of the block. 

The friction blocks or shoes, are made up in. sections of 
hard seasoned oak, with the wearing surface across the 
grain. 

Two values of K are given for the brake apparatus illus- 
trated. Both are simple expressions, .0004 and .0005, each 
containing a convenient digit as a multiplier, and they re- 
quire that d shall be 2.1008 and 2.622 feet respectively. 
In taking the readings either constant may be used with 
equal accuracy, the choice being subject to convenience 
or conditions ; and if the constants be used alternately, we 
have a ready means for checking the results, as given by 
one against the other, by simply changing our fastening 
to the arm from one hole to the other, The charts are 
constructed with the use of the constant .0004, requiring 
the length of arm to be 2.1008 feet ; and the dynamometer 
to which these charts are applicable must have that length 
of arm, K = .0004 is also applied to the following ex- 
amples: 

Since, as our formula shows, the horse power developed 


friction blocks, which otherwise follows as the result of 
poor lubrication. Ordinary tallow, oils and water are 
SN 


' by the brake is dependent upon a constant and two varia- | and securely fastened to a suitable weight pan or “ pot,” 


pressure of the tightening screws bearing upon the ends 
of the crossbars is apt to bend the latter without produc- 
ing the desired tightening effect. The clamps are there- 
fore made of §-inch wrought iron, after the manner shown 
with one inch tightening rods, to prevent stripping of the 
thread. Where measurements of equally large or inter- 
mediate horse powers are to be made, but at higher speeds, 
the construction shown may be serviceably lightened by the 
use of a single one-inch flat or light channel bar to cap off 
the wooden friction blocks. 

The present brake, as designed, is intended to be used in 
a strictly vertical position. This doesaway with the neces- 
sity for balancing any of the parts, which would other- 
wise be imperative if the lever or dynamometer arm were 
used in a horizontal or other position, and eliminates errors 
which otherwise enter into the readings of the value of 
W, due toan original false balance or by a derangement 
of the apparatus caused by the vibrations set up by the 
revolutions of the pulley. 

Unless due care be observed in mounting the pulley on a 
shaft properly fitting its bore, the vibration which will en- 
sue and be especially noticeable at one or more particular 
speed or speeds, may be sufficient to utterly vitiate all 
readings of the weight, and thus destroy the accuracy of 
the results. Where the pulley is provided with removable 
bushings to admit of its use with motors whose shafts 
differ in diameter, it is especially needful that they be 
good tight fits, as the excessive vibration which they are 
pretty sure to introduce, if loose, may make the apparatus 
worse than useless and even dangerous. 

The writer has never had satisfaction when using a spring 
balance scale to determine the weights in connection with 
the practical brake described ; the vibration or oscillation 
of the arm, the connecting link or cord to the scale, and 
of the scale itself making readings impracticable and im- 
possible for other than a guess at their accuracy. Instead 
of this a light, inextensible cord or wire rope is attached 
to the arm and passed through a frictionless pulley block 
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the exact weight of which is known and included in the Prodigality in Economy.* a ny a yeoman or some person is injured, the ee ie 
j With this arrang th j ; tail ty, the elec ight and power service of the en wor! as 
Sas eee ae p so sane “4 Sena, received a black eye which requires months to heal. What is 
ny a ; ¥ a z everybody’s business in this case should be the business of an in- 
reading of the weight is at least exact. In taking the speed spector. 
or revolutions of the armature, we do not always have Different methods of managing plants are illustrated by a couple 
the same assurance. If an ordinary hand-speed counter be of centrals not very far from Kansas City. They represent 
1 so . ‘ extremes. In one of these there is a general impression that some- 
whi a soy te adie teed dome ee, what f I full one had done it himself. The dynamo is in a building which seems 
ic j 
minute or more, required for the reading, though they may 


rather to have grown under adverse circumstances than to have 
been constructed intentionally. It stands on posts, the space be- 
have been plainly visible in the voltmeter. A reliable 
tachometer (if such exists) is much more suitable, con- 


tween these boarded up from the ground to the sills. It has all the 
advantages to be derived from ventilation, and it is well up from 
‘ . . . ‘ th ae h h d 
venient and time-saving, and permits of more real simul- - qreunt. In, ene pertien of the yom Mand. the engine an 
taniety in the readings of all the instruments employed. 
The saving in time alone is indeed appreciable, and if reck- 


boiler, threatening destruction to the establishment by either shak - 
ing it down or blowing it up, if one may judge by the second-hand 

oned in wages and the increased efficiency of those engaged 

in the tests would soon pay for the cost of the instrument. 




























BY ©. C. HASKINS. 


The cautious man of business, when the dull season comes round, 
goes carefully over his past record, scans his methods, weighs his 
successes and failures, and endeavors to arrange his future so as to 
increase the former, and to the greatest possible extent diminish 
thelatter. If he finds that by a liberal expenditure of energy or 
money in some particular direction he has made satisfactory ad- 
vance, he seriously considers whether more extended effort in that 
direction will not still further aid in the general result for which 
he is striving; and he as carefully passes by and ignores those 
plans and efforts which have proved either disastrous or very 
moderately successful. 

There are times and occasions when such retrospective examina- 
tions of methods and systems are demanded by circumstances, and 
—asin religion and politica—a revival seems to be required to 
bring the record of the past up to the programme of the future, 
that the one may be used for the improvement of the other by 
direct comparison. In such a connection, I have thought that pos- 
sible good might result from canvassing the question, whether there 
has not beenin the past, whether there is not now, among the 
electrical fraternity, an inclination to practise a sort of delusive 
economy in many directions, a policy which, to use an old and 
homely proverb, is ‘“‘ penny wise and pound foolish.” 

A few years ago, when the arc light was hardly more than a pos- 
sibility, the fraternity, composed wholly of those whose electrical 
education had been acquired while handling nothing heavier than 
a quadruplex telegraph battery, brought such knowledge as then 
existed to the work. One line that I call to mind was put up with 
dry cotton-covered wire—magnet wire—and the terminals of the 
line were carried to ground through the gas and water pipes. It was 
a commendable job, for the best was done with the knowledge at 
hand. Truth to tell, it would not have been a very dangerous 
affair if it had got away entirely, for it was a very small plant, and 
like many another nursling, quite feeble. It was not long until the 
owner demanded an improved circuit, and again the best wire in 
the market was used. A second time the plant was overhauled, and 
the second wire was not considered good enough, but was substi- 
tuted by one of the best rubber wires known to the trade. I should 
add that in each instance the plant on being overhauled, was in- 
creased in size as well as improved in construction. 

I once asked the owner of the property, if the alterations and im- 
provements in the plant were not very expensive. His answer 
showed me true economy in coal bills, wear and tear of engine and 
boiler, increased immunity from danger to person and property, 
and a better, both brighter and steadier light at less cost, with less 
rebate bills, and less unpleasant interviews with his patrons. 

I have in mind a second plant, where it was dsemed wise by the 
Management to purchase everything which could aid in 
tabulating expenditures, in the more readily handling 
the workto be done in the dynamo room, in the engine 
and boiler rooms, and in the office. No inconsiderable amount 
of money has been expended in the purchasing of instruments 
for procuring the various data. Every pound of coal and every 
bushel of ashes is weighed, and the results are as carefully kept 
and as faithfully exact as those of a bank bookkeeper’s balance 
sheet. The performances of the engines and dynamos are duly 
recorded for every day’s run. The lines are measured, not only 
for insulation, but for copper resistance as well, and a record to 


appearance of everything. The line is in excellent keeping with 
the rest. My informant says the wire lies on roofs and 
against buildings, and is a constant menace to person and property _ 
Connectors in place of soldered twist joints are so constant as to glve 
the idea of the company’s having secured a great bargain by pur- 
chasing all some corcern had, and the consequence is that the 
lights are unsteady, weak and blear-eyed, while the dyfamo has 
assumed a sad, unhappy cast of countenance, such as one some- 
times meets the day after Christmas. The reason for all this un- 
happy condition of affairs is found in a false economy ; the employ- 
ment of incompetent engine and dynamo men and other cheap 
ignorance. The result may be foreseen—the plant for sale. 

But a short distance away from this disgrace to the fraternity 
and the art, there is asucessful plant run asit were by a one man 
power. There are over 100 arc lights, and one of two. persons sees 
individually every one of these each day. The parties are father 
and son. The dynamos are as thoroughly cleaned as possible every 
twenty-four hours, and there are no corners for the accumulation of 
dirt that are not carefully looked to. Thereis no greasy sawdust 
under foot, no oiled rags stowed away for spontaneous kindling 
material. Everything is kept snug, clean and in order throughout 
the entire plant, and the total amount of repair expenses for one 
year was merely nominal. This plant is not on the market. 

These are no fancy sketches. They are taken from life. I fear 
the first named case has no representative here—it would be well, 
perhaps, if it had. 

Acase of false economy I copy from THE ELECTRICAL WORLD, of 
Dec. 14last. In this instance an electrical engineer, compelled by 
a railway accident to remain over night in asmall town, visited the 
lighting station to kill time, and found a mere lad in charge, who 
told him the plant had not turned out as profitable as was expect- 
ed, and the stockholders were growling about the prospects. In™~ 
spection of the circuits showed that while they were in excellent 
order, with the exception of a loosened connection or two, the 
lights were not giving out their normal brilliancy. Returriing to 
the station, he located the trouble in the boiler room, where he 
found the grate bars covered with a mass of hardened clinkers, 
through which but little air could circulate, and which required the 
most severe exertion to remove, while further examination showed 
that neither the flues not the tubes had been properly cleaned for 
months. All this was remedied the following day, with the result 
of plenty of steam, good light, and a saving of about one-third the 
fuel. The writer goes on to say that even this pointed and striking 
lesson in economy was lost on the directors. The boy was retained 
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Rural Ideas of the “ Electric Limited.” 





It was at the Union Depot, Chicago, on the morning of 
the arrival of the ‘‘Electric Limited” from the east. The 
engine had been detached and the fine train stood by itself 
on the platform. 

** An’ look a’here, Marthy,” said an old fellow who ap- 
peared asif he had come from the deepest of all deep 
woods. ‘‘Marthy” was evidently his wife, and as she mur- 
mured, “All right, Jabez, I’m comin’,” her face wore a 
wondering expression of rural simplicity. 

‘‘Now, this is the ’lectric train,” said the old tiller of the 
soil. ‘‘Ye see there be no ingine to it an’ it runs by ‘lec- 
tricity.” 

“But I don’t see no ‘lectricity,” interposed the more 
practical ‘‘Marthy.” 

“Wall, then squat, an’ I'll show it to ye. D’ye see that 
little macheen under there?” asked Jabez, pointing to the 
air brake cylinder under one of the Pullman cars. ‘That's 
whar they git their power that makes the thing go. Every 
car’s got one of those little macheens—they call them pro- 
moters or some sich name, and they make the old thing go 
like Sam Scott.” 

“Du tell!” exclaimed the old lady, straightening up. 
‘“‘That does beat me !” 

“Oh, that’s nothin’,” said Jabez, with the air of a man 
who knows it all. ‘These ‘lectric trains air growin’ to be 
ev'ry day happenin’s.” 
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Chloride Solutions in Bunsen Cells, 


To the Editors of The Electrical World: 


For some time [I have been experimenting with the 
Edison miniature lamps. I began with a i ec. p. lamp 
and three common 1 qt. Bunsen batteries, charged in the 
common way With the zincs immersed in dilute sulphuric 


acid and a saturated solution of bichromate of potash in 


the porous cell. This battery ran the lamp at about half 


up to candle power, This result was unsatisfactory. On 
referring to my books I found that a Bunsen cell could be 
charged with the zincs immersed in salt and water in- 
stead of acid, so that there should be no chemical action 
when the circuit was open. Having charged the bat- 
teries in this way, using common salt with the zincs and 
immersing the carbons in a saturated solution of bi- 
chromate of potash, to which about a sixth part of strong 
sulphuric acid was added, I connected the three cells 
with the lamp and they ran it considerably over candle 
power. 

Now, why should a cell charged with salt give a higher 
E. M. F. than one charged with acid?’ Could you inform 
me if there is any battery more suitable for running 
miniature lamps than the Bunsen charged in this way ? 
My room is now lit by a battery of seven cells, which runs 
two circuits of lamps placed in multiple arc. One circuit 
consists of three 8 c. p. lamps, and the other of two 6 c. p. 
lamps. The current thus obtained is not sufficient to run 
both of these circuits at once. SEWALL CABOoT, 

BROOKLINE, Mass. 

[ANSWER.—A slight increase in electromotive force has 
frequently been noted as the result of immersing the zinc 
in a chloride solution, while the carbon is surrounded with 
a sulphate. For an instance, a certain type of Daniell cell, 
having 0.909 volt, may be raised to 1.060 volts by the sub- 
stitution of a solution of common salt for the sulphuric acid 
around the zinc, This effect appears to be due to the fact 
that salt water is itself to a small degree electro-positive to 
dilute sulphuric acid. And in general, it might be safe to 
state that the chlorides are all slightly positive to the sul- 
phates. It is probable, however, that the increase would 
disappear as soon as the acid from within the cup had dif- 
fused itself somewhat through the fluid about the zinc. 
But any supposable variation of electromotive force due to 
the use of salt alone could not account for the advantage 
which our correspondent reports in connection with the 
second set of cells. It will be observed that in the first 
instance he uses only ‘‘a saturated solution of bichromate 
of potash in the porous cell,” while in the second instance 
he uses ‘‘a saturated solution of bichromate of potash, 
to which about a sixth part of strong sulphuric acid was 

added.” The addition of the sulphuric acid to the bi- 
chromate solution in the porous cup accounts for the results 
obtained.—Ebs. E,. W. | 












one-quarter the capacity is wasted in the item of oil alone. 


ing, dynamos, etc., one barrel of oil is consumed per month. I 


lips have been sealed by parties furnishing the information. 


valve seat per day was being faced at the shop. He ordered an oil 
used that cost 50 cents per gallon, which gives an average of 200 


months. Fifteen valve seats to face ina year, as compared with 
365, and half as much oil todo the work of the cheaper lubricant. 
In other words, 25 cents against 32. 

Another case comes more directly in our line. Oils costing 12 to 
15 cents were found to answer well enoygh in an engine and 
dynamo room, so far as heating was concerned, but no pains were 
taken to look beyond that effeet, until, after a time, it was discov- 
ered that the journals had a silvery white instead of the polished, 
mirror-like appearance they should present. Calipering the shaft 
showed that with the cheap oil the shaft had worn away more in 
three months than it should have done with a proper lubricant in 
as many years. 

The time wasted in chafting and canvassing fora bargain in 
cheaper oils might be more economically used by the purchasing 
agent in athletic development, to the end that oil fiends and other 
greasy tramps might better comprehend the words “ no admit- 
tance,” which should ornament the door of every dynamo room. 
Present company is, of course, always excepted. 

As it is true that no man knows more than the rest of the world, so 
it is true that no one man can do all that is to be done in the various 
departments of a central plant. But human nature is weak, and 
the range of human eyesight is limited. It is not by any means 
seldom that the principal official of the plant endeavors to transact 
his business from the table of his roll-top desk, without ever getting 
his legs from under it to see personally how matters are progressing. 
Jones calls and arranges to have half a dozen lights'put in his store. 
The manager orders the superintendent to have it done. The super- 
intendent passes the order to the foreman of construction—from 
thence it goestothe foremanof a gang, and he gives the order 
to a couple of his “ Indians” todo the work. From the manager 
down to the foreman of the gang, inclusive, no one 
knows anything more about that installation than the King of 
the Sandwich Islands. If it goes all right, nothing is ever heard of 


* A paper presented before the National Electric Light Assoct- 
ation, Kansas City, February, 1890, 


the minutest particular is made up daily for the eye of the man” 
ager. The most minute leak is thus discovered in time to prevent 
a great waste, and is repaired before sunset if possible, so that no 
greater strain is set up when the dynamo is again set in motion. 
Since the first revolution of that engine there have been paid in 
repairs—renewals of parts damaged by electricity—less, during 
over twelve months’ constant running, than on many a plant of 


A plant not unlike the one last mentioned, one in which all these 
vital matters are recorded daily, and tabulated for the manager’s 
eye, has been cited to meas an example of what may be accom- 
plished by a study of such information. In this plant there are 14 
dynamos in daily use, consuming an average of 1,900 pounds of coal 
per day. The record shows that of this there is about 15 per cent. 
waste. The manager shows that he is using four and one-half 
pounds of coal per horse-power an hour. And for the engines, shaft- 


wculd gladly mention names in these cases were it not that my 


Oils for lubrication are as plenty as_ blackberries, and 
12 cents, 15 cents, 20 cents per gallon has a_ fascina- 
tion for him who searches for bargains in oil. An apt illustra- 
tion of the economy of cheap oil was lately given in a railway pub- 
lication. According to the writer, on an Ohio road, the newly 
appointed superintendent of motive power learned that the valve 
oil in use, costing 32 cents per gallon, was givimg an average run 
of 100 miles per quart. He found, also, that an average of one 


miles run per quart, with only five valve seats to face in four 





and permitted to go right on running the plant in his own feeble 
way. 

In construction there are many points of present saving at the 
risk, if not the certainty, of future loss. It costs much less to use 
the ordinary porcelain door knob for out-of-doors insulation. Yet 
even with the best insulated cable there is positively no real 
economy in such construction. Neither should a wooden 
cleat be made to do service for retaining a cable in position. 
The former, holding asit does by a single screw, is incapable of 
sustaining the wire or cable securely, and the repeated 1eplacing 
and renewing consequent upon the use of these knobs, if the line is 
ke pt in proper condition, soon far out-balances the price of glass 
insulators firmly fixed on iron or wood brackets, 

Nor should wires crawling along the face of buildings be fastencd 
to the cornices or water tables. Carried out from the wall by an 
iron bracket, and attached to glass, two great advantages are 
gained. There is no contact with the wall, and the window washer 
cannot stand upon the wires to break the insulation and thus in- 
crease the danger of accident, and the possibility of the conductor 
being reached by occupants of offices or flats is greatly diminished. 

The objection to aniron staple over a heavy wire or cable is that 
sooner or later the weight of the couductor will sag, weakening the 
insulation, if not cutting it through completely. The wooden cleat 
is scarcely better. Experience has shown that upon a line where 
such cleats are used, the retention of moisture by the wood is 
almost certain to weaken that point, so that when a ground is de- 
veloped elsewhere, adding to the strain already existing, the cleat 
aids materially in the development of the second ground, with its 
consequent unpleasantness. 

It costs a little more at the time, but in all such positions the 
farther we get from the wall or the wood, with air for both ventila- 
tion and insulation, the greater the economy in the long run. 

No inconsiderable expense is sometimes incurred in covering arc 
ight conductors within a building with a neat and ornamental, 
molding. It is’ pretty, but expensive, when, as in an instance 
where I was a witness after the fact, an unnoticed leak from an 
imperfect skylight developed a second ground on a heavy circuit , 
and the insurance fell short of the damage done. In another in- 
stance, wher e wooden cleats were used to confine a cable in a side 
walk area, grounds were developed in half a dozen places almost 
simultaneously from a very similar cause, and an expensive piece 
of conductor was ruined. In the first of these two instances, paint 
ing or even bronzing the wire with varnish bronze would have 
been sufficiently ornamental, and the porcelain knobs could have 
been treated similarly. In any event, but a few days after a line 
wire is run through a room it has ceased to be a nine-days’ wonder, 
and is seldom ever thought of again. So of lines outside. When 
first placed every one sees them, and all sorts of criticism and com 
ment are the order of the day. Ina few days the gossipers have 
some other target for their witticisms or remarks, and the wires 
are permitted to rest. 

There is one exception to thisrule. In the experience of almost 
every central plant management, there is one individual who says 
that under no circumstances can any electric light wire pass his 
premises. He seems to have been born a coward, and nothing on 
the surface of the footstool can make him brave unless it is one 
freelamp. The economy here is compulsory and not to be ques- 
tioned. 

Is not the unfortunate condition of affairs at the East, with al) 
its concomitant newspaper and magazine literature, its bickerings, 
injunctions and other legal entanglements, traceable either directly 
or indirectly to a mistaken economy? Is it not fair to presume that 
at the outset, with a reasonable expenditure in first-class material, 
much of the business unhappiness and the mental bitterness which 
the electrical fraternity and the outer world, metaphorically speak- 
ing, have been forced to swallow, would have been spared them? 
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A difference of forty, perhaps fifty dollars per mile of conductor, I 
believe, would have worked wonders as a peace and harmony pan- 
acea, and left fewer raw spots and blisters on the electrical animal, 
to be gradually nursed back to health and vigor. I may be wrong, 
but I strongly incline tothe belief that where false or dangerous 
systems of economy have clashed with legal authority, the savings 
so accumulated are more than balanced by rebates, legal expenses, 
loss of patrons through stoppages or poor service, or both, in the 
long run. 

Every new industry is compelled to fight for an existence. If, 
like the electrical enterprise, it must elbow its way into notice, tak- 

ing the place of a competitor in the front rank, it must make ene- 
mies, and of necessity antagonize those whom it discomforts and 
crowds to the background. Itis not an attribute of the descend- 
ants of Adam to submit tamely to rebuffs and usurpation, and no 
opportunity is ever lost of disfiguring the countenance of the new- 
comer. To give occasion for and encourage these opportunities by 
our own acts seems to me to be short-sighted and illogical. 

It is true that electric lighting and power have made wonderful 
and monstrous strides in popularity, considering the youth of their 
existence, and they will continue, despite every opposition, to grow 
in grace and strength, till they have relegated to the rear ranks 
every other form of illumination, and crowded the present clumsy, 
hot, ungainly engines from their vantage ground, as the circus ele- 
phant clears the tanbark ring for the riders. But the public has 
some voice in the matter, and the higher the standard of excellence 
to which the electric light and power man brings his work, the more 
rapidly will the circle of usefulness widen and the more tranquil 
will his enemies have become. 

The parties in whose interest legislation on the installation and 
use of electricity for illumination was first invoked, were unwit- 
tingly chargeable for the many setbacks and the want of progress 
which checked the enterprise in its early days, and are not wholly 
free from blame, though indirectly, for the present troubles. These 
were the fire insurance people. These men deal only with com- 
bustion. There is to them a magic in the word incombustible 
Say fire-proof to an underwriter and his heart leaps with joy. It 
was a sharp trader who exhibited a cotton covered, painted wire 
to the insurance people and demonstrated that it did not readily 
burn. ‘‘ Just the thing,” said the actuary, and the president, and 
the inspector, and they all smiled at the honor conferred when the 
cunning merchant baptized it for its godfathers, and called it ‘“‘ The 
Underwriters’ Wire.” There is a class of hard citizens who usually 
have an alias. The underwriters’ wire is to-day best known by its 
nickname. 

Another misfortune has been handed down to us from the early 
days of electrical illumination, which I look upon as one of the 
original sins of the business. The magneto bell. I have written 
and scolded and begged to have this abomination sent out of the 
realm, but, like Banquo’s ghost, it will not down. I find it every- 
where, and if I ask the party in charge of a plant what his insula- 
tion is,I am quite often told that it is “first-class; my bell won’t 
ring, no matter how fast I turn it.” A short time ago 1 took occa- 
sion to measure the resistance through which I could ring the bell 
of one of these guaranted for 15,000 ohms. With a really smart 
grinder, we did manage to get a slight response through 6,500 ohms, 
and when I included the manager with the first-class line he 
claimed to have, and turned the magneto crank, the effect was 
marvelous. He made several florid remarks on the occasion, and 
bought a bridge set the next day. He hassince told me repeatedly 
that the investment has paid him several times over in line 
economy. 

A magneto has no method of giving information beyond the fact 
that there is or is not a bad condition of affairs on the line. If there 
are two or more faults, there is no possible way of distinguishing 
when the linemen have found one of these, except in a negative 
sort ofmanner Sosoonas the insulation is raised to a point where 
the bell refuses to ring, its maximum of usefulnessis reached. Take 
the case of the line just mentioned. A maximum insulation of less 
than 6,000 ohms resistance would be the best that instrument would 
show. The waste of current, the unsatisfactory lights, both as to 
brilliancy and steadiness, the useless labor of the generator, the 
coal waste, the danger to life and property, all those faults which 
follow in the wake of such weak insulation, certainly confer no 
honor on an economy which persists in using an instrument that 

can Virtually do no more than show up a dead ground. 

Nor is it any better as a method of testing the insulation of fields 
and armatures. It is far more potent for mischief than is generally 
suspected, for the spark generated is of very high tension, and is 
quite likely to cut across and open the way for a short circuit when 
next the machine is used, by weakening the insulation. And, again, 
the magneto being the sole dependance of the station, the services 
of an expert are far more often required than they otherwise would 
be, while the vexatious delay, the annoyance, and, afterward, the 
bill, which seems outrageous, cannot be placed to the credit of the 
economy account. Yet the magneto seems almost as persistent and 
hereditary as John Calvin believed original sin to be. 

The dynamo man and the engineer, when these are two, are often 
refused, on the score of expense, the most reasonable demands. A 
case which struck me quite forcibly I may mention to illustrate 
my meaning. The attendant at a plant found that a portion of the 
paper driving pulley was becoming loosened, and that in order to 
restore it to its normal condition he needed a peculiar form of 
wrench. The manager was notified, but refused to allow the pur- 
chase, although the sum required was but a few cents. He said the 
company could not afford it, and the engineer must get along the 
best he could. He did the best he could, and sodid the pulley. It 
went to pieces. The dynamo belt went into the engine governor 
gearing, and the entire plant had a three days’ vacation. The lost 
time, rebates and repair bills would have paid for several bushels 
of such wrenches as were needed to repair the pulley, There are 
other and many simple, but necessary, appurtenances of use and 
convenience, too often refused on the score of economy, which re- 
pay the original investment many times over during their 
existence. 

Coupling up high potential dynamos in series to save wire is 
doubtful economy, to say the least. Insulation is subject to dam- 
age from within as well as from without, and two lines of thirty 
lamps each will last longer and pay better than one with sixty 
lamps run by two thirty-light dynamos in series, 

When renewing, the belting of a plant is sometimes a matter of 
considerable anxiety; occasionally the desire to get a few more 
days’ service out of an old one involves possibilities which may be 
extremely hazardous. The chances, in case of a break, of the belt 
becoming playful and familiar, always suggest to me that belts are 
like oil paintings—made to look at, not to smell of. Yet many a 
belt has been thrown away as useless because of its having become 
accidentally greased to that extent that it refused to hug the pul- 
leys. This may be remedied by covering the driving pulley with a 
leather band, the width of its face, fastened on with counter-sunk 
bokts. Ina comparatively short time the belt, provided it is not 
again greased, will, by a centrifugal force and evaporation, rid 
itself of the oil and wear to a good old age. 

There is excellent economy in the 





























encouragement of the 





expert and his assistants, who are, when worthy, the prime | at regular stations—usually in drug stores—a few lamps, witha 
aupport and king-bolt 


of the business. 














ated is one of magnificent distances—some three miles separating 


All broken globes are paid for by the patrons. The company places 


The hours of such | blank, ruled for particulars as to size, price, date, etc, and a receipt 





THE ELECrRICAL WORLD. 








‘an employé are almost uwhdefined—undefinable. He is, perhaps, 
taxed beyond his endurance, and many such a man has been 
lost to his employer through attempted economy in riding a free 
horse too hard. It is, however, no trouble to supply the 
place of one who desires to leave a situation. The woods are full 
of electrical shoddy, and there are plenty of men who claim the 
title of electrical engineers, and sport a card showing them to be 
both mechanical and electrical experts. They generally have 
a place—they cail lt a position—where a plant is run on an assumed 
economical basis. Usually these do not last longer than to have 
made themselves unduly expensive to their employers. 

Outside men, too, are often weighed in the balance, and found 
wanting. It is competent for an employé in electrical work to do 
almost irreparable mischief, and yet not be aware of the fact. 
There is no gauge by which his claims to knowledge and experience 
can be measured, except by trying him. The only way I can see to 
govern this difficulty is to puta thoroughly competent, reliable 
man over these bell-hanger and shoemaker electricians to watch and 
discharge them. The watchful eye of a high-priced man for foreman 
or superintendent has saved many a dollar to tue contractor, which 
would otherwise have been paid after the plant was supposed to be 
finished, and before it was accepted. 

An extraordinary demand for labor always brings to the front a 
class of men as unskilled as it is unscrupulous—men who never get 
up to their maximum of speed until about supper time. Practical 
electricity is suffering to-day from the wisdom of men who talk 
learnedly of “ galvometers” and ‘* computators,” and seem to think 
that an insulator, like a tumbler, is most likely to be of some ser 
vice when placed with the open end up. Yet, the theoretical with 
out the practical ability and education, is no better. It would be 
poor economy indeed to depend solely on what the expert may have 
learned in books or at the institute. Two cases contrasted will il- 
lustrate my position. 

A young man who is at present in a position of considerable im 
portance, in addition to a small amount of education theoretically, 
had combined with this a practical experience in handling cireuits 
anddynamos A combination of circumstances, such as you ali 
know by experience, called all the experts away from the job— 
which was a new plant of considerable pretensions—just as it was 
about ready torun. The engine was started, but soon after the 
lights were switched in the dynamo showed an imperfection which 
rendered it utterly useless. The time for the grand opening was 
fast approaching, and there was no other dynamo to be had there. 
while the factory was so far away that to get one was im- 
possible. The trouble lay in the fact that the centrifugal 
force of tbe armature had thrown the insulation between 
the commutator sections out just far enough so that the brushes 
touched only occasionally. With a very fine file he dressed down 
the projections, and with another tool, improvised from a second 
file which he ground down, he burred the edges of the sections to 
prevent a recurrence of the trouble, started his machine and made 
the opening run with perfect success, and ate his supper the next 
morning. That kind of a man is a jewel at any price. 

A contrast of this is a case where the hero is a graduate of an 
eastern college, who has himself been a teacher, but he is only a 
book electrician. The construction of a central plant has been 
placed in his hands, he being the electrician of the locality, which 
is situated in one of the Northern States. Reasoning, apparently, 
that a wire which is covered with a material which the books he 
studied said was an insulator, that should settle the question, and 
consequently he said in effect : ‘‘ No glass or porcelain can be neces- 
sary. To purchase these will cost more than staples, so we will 
use staples.” If the fire department and the underwriters keep 
hands off until that plant is fully under weigh, there will possibly 
be some fun right near home. 

The day of dark, dingy, unhealthy and damp dynamo rooms, 
with their dangerous surroundings, is fortunately fast passing 
away. The false economy which induced the selection of such sites 
has become self-apparent. It has become the rule to prefer clean, 
light and airy rooms, and an occasional crank on the subject has 
even gone to the extent of kalsomining and painting the walls, 
timabers and ceiling. The great advantage, however, in the latter 
day dynamo room, is the safety which comes of distance from the 
ground. I look upon the omission, in these days of progress, of any 
possible safeguard against danger to property or person, as crimi- 
nal, as contrary to the principles of true economy, and extremely 
impolitic. The public is not near-sighted, nor is it either tongue- 
tied nor weak in the lungs. 

There is an expense attending the change of a circuit or the re- 
moval of one, often a no inconsiderable expense, the saving of 
which may not always be true economy. I refer to the common 
habit of allowing wires to remain after the change is made, and 
thus become “‘tramps”—homeless wires. These vagabonds, whether 
No. 6 underwriter, or No. 18 annunciator, are capable, like other 
tramps, of unlimited and incalculable mischief. It is not directly 
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in the power of the electric light man to control the 
telephone and telegraph and ticker people, but he can, 
and should, for his own good, gather up the remnants 


of discontinued circuits and clear himseif as far as possible 
from chance of blame. The public jumps at conclusions, and right 
or wrong, there must be a cause given at once for every abnormal 
condition of affairs, every untoward circumstance, or otherwise the 
people’s. greedy appetite for sensation is unsatisfied. 

It is questionable if more is not lost than gained by running incan- 
descent lamps above their proper pressure, with the idea of obtain- 
ing more light. The increased light thus obtained is indeed great, 
proportioned to the increased pressure, but the life of the lamp is 
alarmingly shortened. It is better to run a volt or two below than 
a volt above normal pressure, 

It is false economy to purchase cheap lamps, which consume more 
current in the production of standard candle power, rather than to 
buy lamps of higher efficiency at more advanced figures. In addi- 
tion to the fact that an efficient lamp is an able economic lieutenant 
to the coal pile, the sizes of wires needed may be less, other things 
equal, with an efficient lamp, And, of course, as a natural conse- 
quence, more lamps may be used to a given number of square mille- 
meters of conductor, and more lamps can be run from the same gen- 
erator. 

Cheap lamps too often go upon the same circuits as the better 
ones, and want of uniformity of voltage throughout the plant is the 
natural and unfortunate result. This condition, of course, is only 
found on isolated plants, but it is worth considering as an argument 
against the peddler of inferior merchandise. Inferior lamps are 
poorly constructed, the candle power and voltage are not measured 
by proper instruments and methods, but are guessed at by the eye, 
and no two consecutive lamps are similar as to candle power under 
the same pressure. 

In connection with this matier of lamps, a method of keeping 
track of lamp renewals has been shown me, which is claimed to be 
giving excellent results. The plant where this plan was inaugur- 


the extremes of the territory occupied. The company’s contract 
with its patrons is to renew only such lamps as have burned out. 
























be for their own interest if some 
adopted. 
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to the custodian, for lamps delivered, The depositaries are visited 
weekly, and settlements made. The advantages of this plan m ust 
be apparent toall. The consumer buys his lamps as he needs, 
without having either to go far, or keep a considerable number on 
hand, and the managers are enabled to discover a weak spot in the 
system if the breakage is excessive at some particular locality. 
This plan has been in operation something over a year, with the 
most satisfactory results to all parties concerned. 

In conclusion, the prosecution of electrical enterprises is like 
that of almost any other business,and will be most successful when 
based on and conducted with true, proven economy, when the most 
approved appliances and materials are used, and the best ability 
in each department is employed. An incompetent fireman is a 
very expensive luxury, a careless lineman isa drain which saps the 
profit account of its treasurer, while a dynamo man or an en- 
gineer who watches the clock more closely than he does the gauges 
or the brushes, is sure to be a heavy brake on the wheels of 
progress 

But where all the little army is striving, each individual with his 
own ability, to aid in the general success of the undertaking, when 
each feels that he possesses the confidence of his superiors, and 
that appreciation of his efforts is a stepping-stone to preferment, 
the current of success flows more evenly, the resistance which 
generates wasteful heat disappears, and the field of personal mag- 
netism is strengthened and extended, until it permeates tho entire 
organization. 
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| The Electrical Investigation of the Senate Committee 
| on General Laws. 


The testimony of Mr. William H. Brown, Treasurer and Manager 
of the United Electric Light and Power Company, occupied the 
whole of the sitting of the Committee on General Laws at the Hote} 
Metropole on the 3d inst. Mr. Brown was questioned very closely 
by Senators Vedder, Coggleshall and Cantor on a variety of points, 
and gave a large fund of information, more especially on matters 
oe the desirability of having separate poles for telephone, 
telegraph and electric light and power wires. ith regard to the 
number of deaths - electricity, Mr. Brown considered that the 
majority of them could have been avoided by ordinary care. Most 
of those killed were persons employed in the electrica] industry, 
and they paid the penalty of death for refusing to put on rubber 
gloves, for which employés_ have in many cases a_ great 
aversion. Mr. Brown gave some statistics on this head from 








which it appears that out of sixteen deaths in New York City 
within the last three years from electric currents, twelve were 
caused by negligence, the rest resulting from accidental contact 
with the wires. There was hardly any other cause of death the 
list of whose victims did not compare unfavorably in point of num- 
bers with that just quoted, and in the three years there were 4,500 
deaths in New York City from accidental causes other than elec- 
trical. In discussing the overhead and the underground systems, 
Mr. Brown gave the preference to the latter. Its first cost was 
greater than the overhead system, but in the one run it was just 
as cheap and possessed many advantages, notab ; that it afforded 
the ability to effect an insulation of the wires that could not be 
maintained above ground. 

In comparing the high and low tension current systems the wit- 
ness showed that ona pres circuit the company he represented 
would use only 75,000 volts as against a million volis required by 
the Edison system on a corresponding circuit, and he commented 
on the dangerous results that the relatively high leakage involved 
in the use of the latter would induce The Brush arc light used by 
the United States Illuminating and Brush companies carries a cur- 
rent of 1,800 to 3,000 volts, but a system of conversion is ons 
adopted by which the full efficiency of this voltams will be retained, 
and the danger to life and property very app ably diminished. 

Mr. Brown said he was in favor of legislation that would lead to 
the control of the electrical indust:y in such a way as to insure 
safety to life and property; but not restricting the new enterprise, 
or in any way retarding its benefits, or depriving the public of the 


great advantages resulting from it. 

The popular outcry, the witness stated, about electricity being 
responsible for recent explosions in the subways, was utterly un- 
founded. Inthe Nineteenth street and Broadway explosion the 
electric wires in the manhole had no current on, and after the 
blow up at Fourteenth street and Sixth avenue the cables carrying 
the electric light wires were absolutely uninjured, and the lights 
remained burning. When questioned as to his view of the desir- 
— of legislation being brought to bear on the question of the 
ventilation Of the subways, Mr. Brown said that he 
considered that the law of self-preservation and commercial 

j instinct so palpably dominated the situation that legislation on 
that point would be unnecessary, and the same considerations 
which would dictate the thorough and systematic ventilation of 
the subways would lead to the instant adoption of any better 
practicable remedy for the gas difficulty that might at any time be 
devised. So far as he knew, the Board of Electrical Control had 
never sent to make an official inspection of the wires at his com- 
pany’s station, with a view of ascertaining whether they were in 
accordance with the rules and regulationsof the board. He was 
under the impression that each company looked after such matters 
for itself. With regard to many points, he was of the opinion that 
more stringent rules should be enacted in the matter, for instance, 
of the erection of poles in country towns, where sufficient attention 
is not paid to strength and other desiderata, and where the whole 
affair is very much a matter of go-as-you-please. 

When asked if his company had in use any nae device where- 
by the current would be cut off in case of the breaking of the wire, 
Mr Brown said they had such a device, which was applicable to 
their new arc light apparatus, ‘and was being applied also to the 
direct current. There have been two or three persons working on 
such a device, and the results given by tests of these on the lines 
of the company have been very satisfactory. 

At this stage of the investigation Mr. Gibbens rose, and_ by per- 
mission of the committee put, as a citizen, a series of well-consid- 
ered and pertinent questions to the witness onthe stand. The 
answers to these interrogations went to show, as the ready ex-com- 
missioner intended they should, the desirability of establishing 
over the gas and steam pipes something like the rigid supervision 
which is to be exercised over the electric light wires. In response 
to Mr. Gibbens’ quentions, Mr. Brown said he remembered being 
present at a meeting of the Board of Electrical Control last year 
when Mr. Gilroy declared that there was no regulation in the city 

of New York for controlling the leakage of gas: that his authority 
over the gas companies gan and ended with seeing that 
they put back pavements ow had occasion to take 
up n their original condition, and that he had 
no power to compel the gas companies to keep the joints of their 
mains tight. He recollected also that on that occasion a well- 
know expert stated that in Pittsburgh, where the pressure from 
natural gas is much greater thanthe pressure from the manufac- 
tured gas of this city, so much attention had been paid to the sub- 
ject and so much care taken, that the leakage had been reduced to 
une fifth of one per cent, He recollected also that the president of 
the steam heating apologized for the state of the steam heating 
pipes and stated that it was owing to a mistake of his engineer, who, 
in putting down the pipes had used wooden wedges instead of metal 
ones, and that this simple mistake would take several hundreds of 
thousands of dollars to rectify. He was also aware of the fact 
that such an improvement had been effected in that service that 
electric light wires were now working in places where formerly the 
steam made their use impossible. The witness said he had not for- 
gotten either, that the president of one of the gas companies 
claimed that his company had a “ right to leak” in the streets be- 
cause it was there first. 

Mr. GIBBENS: Do you think it is fair to the electric companies 
and the subway companies who have to do business underground 
in this city, that the gas osagenies and the steam companies 
should not. be under some public control, so that their dangerous 
commodities should be kept within their pipes, so as not to inter- 
fere with other interests? 

Mr. Brown: I goa little farther, Mr. Gibbens. I believe it would 
measure of that kind were 


Mr. GIBBENS: I should like to know what would become of the 


electrical industries if they allowed their commodity to become as 
offensive to the public as the gas becomes 


Mr. Gibbens here rested for a brief period from his labors, but on 


Mr. James H. Seymour questioning the witness as to the advisa- 
bility of the city 
companies on its own account, the ex-commissioner 
and asked the witness whether he thought the city had any more 
right to embark in the business of buil 
than 
and 


uilding subways and letting them out to various 
romptly rose 


ng and renting subways 
horse cars and renting houses, 
that a bill to authorize 


in that of 
whether he 


runnin 
remembered 
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the cit to build subways was sent two years to 
the Lapisletere by a Mayor of this city named Hewitt; 
and that the bill was withdrawn because the corporation. coun- 
sel advised that the city had no right to embark in a purely com- 
mercial enterprise. The witness said he knew it was withdrawn, 
but he never knew the reason why. ‘‘Well, that was the reason,” 


placidly Mr. Gibbens as he resumed his seat. : 

Senator hall caused much amusement by suggesting that 
the $15,000, ntended for the international fair should be used by 
the city for the uirement of the subways. 


The committee adjourned until Friday, March, 14. 





The Brooklyn Electrical Society. 


There was a large gathering of persons interested in Mecieieley at 
the Brooklyn Institute on March 6. In a few words Prof. Franklin 
W. Hooper, secretary of the Institute, explained the purpose of 
the meeting. He said the attention of the Institute h been 
drawn to the necessity of providing an electrical department, and 


the only fear they had was that it might in some way interfere with 


the department of physics, that is to say, draw away from that de- 
partment some of its present members. That fear, however, was 
well nigh t. and the probability is that every member of the 
electrical department might be regarded as so much to the | 
department of physics, the study of which is so closely allied to | 
that of electricity. ‘‘xow it is one thing,” said Prof. Hooper, “‘to | 
form a department and another to keepit going. 1f you forma 
department of electricity, it will devolve “— you to see that it is | 
maintained in a creditable way. Some will be contributors, and | 
some observers, but there must be enough active members to keep 
the department in successful operation.” The board of directors 
had therefore called this meeting for the purpose of ascertaining 
the sense of the members of the institute and those interested in 
electricity, and to take steps for crqanist forthwith. 

Professor Hooper then descri briefly the rapid development 
which has taken place in the plan and scope of the Brooklyn Insti- | 


| W.N. Cohen, speaking for the Consolidated Company, said that 


the — of their motives in selling their subways was none of 
Mr Nicolls business. Their money had built them, and they had 
a right to dispose of them as they saw fit. The case was similar to 
that of a tenant who tells his landlord that he shall not sell ‘his 
house. If, however, the building of the subways had to pass into 
other hands, the subways al y built must also be transferred to 
avoid conflicting responsibilities. With regard to the contention of 
the plaintiffs that they will be hounded to death under the new 
conditions, it was only necessary to recall the fact that the 
| rules controlling those conditions were made by the Board of 
| Eleetrical Control, and could at any time be changed by the same 
| authority, which would promptly restrict anything like injustice or 
| undue advantage. 
| Mr. Dean contended that the Board of Electrical Control had the 
| power, under the provisions of the subway laws, to make new con 
tracts, if the existing contract mes ineffectual. The Consoli- 
dated Company had been proved to be unable to do the required 
work; the old contract hac therefore been invaildated, and a new 
contract was demanded by the interests of the city. 

Mr. Bourke Cockran followed with a statement that the entire 
roceeding was simply an attempt on the part of the Manhattan 
tlectric Light Company to extort money from the new Standard 

Company, and to prove it, he presented the affidavit of C. H, Jack- 
son, president of the Standard Company, to the effect that the 
Manhattan Company had demanded to be bought out for $1,200,000, 
while their premesty, was worth but $600,000. : 

On the fol vay oe on the sitting of the court, Mr. Root put in 

an affidavit from Mr. Bernheim, of the Manhattan Company, deny- 
ae oe accusation made by Mr. 


Bourke Cockran the previous day. | 
r. W. H. Cohen and Mr. Peckham took up the argument for the 


Root closed with an exhaustive and lengthy recapitulat 
arguments already advanced by Mr. Nicoll, and said: 
This is simply a scheme to paneaee the subways to the bene- 
fit of the Westinghouse interests and the exclusion of others. ‘Place 
the control of the subways in the hands of this new power, and we 


dynamos inflict.” 





tute during th. last two years. On Feb, 11, 1888, the Institute had 
no members but life members, who had had no meeting for 20 years. 
It was necessary to scour the directories of the two cities to find 
them; and then only 65 out of 130 life members were found. A aoew | 
work was then begun, and in 12 months 12 departments were | 
ized, each of them hoiding monthly meetings, with an aveneae 
attendance of 20. There are now 17 departments, the membership 
of which ranges between 50 and 350. h department meets at | 
t once a month, some twice, and some have five or six meetings | 
in the month, and the Institute has already under way the forma- 
tion of five other departments, so that shortly there will be avail- | 
able 22 departments, each of which forms a separate society. 

What the Institute wanted was a society as to the New | 
York “lectrical Society, which was doing such excellent work in 
New York, and the programme of theinstituie would not be com- 

lete until such a sosiety was formed. They wanted a Brooklyn Elec- 

rical Society. Such a society would throw life into the department 
of physics, and within a very short time lead to the doubling of its 
list of members. ‘The Brooklyn Institute,” said Prof. Hooper, 
“has taken hold of the scientific impulses of this city, of its art im- | 
pulses, and of its literary impulses, and will make itself 
a great intellectual foree.” The speaker stated that a 
membership of 100 could be reckoned on as soon as_ the 
department of electricity was fairly organized, and of 300 within | 
six months, The dues of those coming in now would be $5, after- 
ward $10—$3 of which would be devoted to equipping an electrical | 
laboratory. A room would be provided where 20 young men could 
meet every night in the week for electrical experimenting. A 
weekly course of lectures would be given, in which electricity would 
be treated branch by branch, and topic by topic. In the laboratory | 
every facility for experiments would be provided, and a director for 
organizing and directing the experiments. 

f. Hering was voted to the chair, and the work of organizing 
the department was taken in hand. A large number of persons in 
the aadience gave in their names for nomination as members of the 
new society, and a committee of seven was appointed, which will 
meet for further action at an early date. 


—_—-_ san | on 


The Argument on the Right of the City to Transfer 
the Business of Building the Subways. 


The Supreme Court was crowded with an imposing array of legal 
celebrities and representative electric light men on the 5th inst. 
The Manhattan Electric Light Company, the East River Electric 
Light Company,the Northern New York Electric Light Company,the | 
Mount Morris Electric Light Company and George E. Armstrong, | 
eaperes, moved to have made permanent the injunction granted | 
by Judge Patterson against the Mayor, the Board of Electrical Con- | 
trol, and the Consolidated Telegraph and Electrical Subway Com- | 
pany. restraining the Mayor and the Board of Electrical Control | 

rom authorizing the transfer by the Consolidated Company of its | 
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The Distribution of Electrical Energy Over Extended 
Areas in Mines.* 


BY ALBION T. SNELL, ASSOC, M. INST. C. E. 


liery, Normanton, and in numerous other pits in Great Britain, | 
Germany, France and America, have at last been recognized as | 
commercial successes. And it may now be fairly assumed that | 
electricity is one of the recognized means of transmitting power in | 
mines. The writer thus feels justified in carryingthe subject a stage | 
farther. He proposes to examine the different methods by which | 
electricity can be applied to mining operations on a large scale. 
For it is evident that, if ee. s to be applied to general pur- 
poses, so as to thoroughly com with oeeecenee air systems, | 
the power must be distributed in such a way that a number of mo- 
tors can be supplied off the main cables. With the single exception | 
of the dip-pumps at Andrews House Pit, no attempt has| 
been made in Great Britain to lay out for underground | 


| 
| 
| 
| 


of suitable motors can be coupled at pleasure to the 
mains, without reference to each other or to the source 
of supply. (Since writing this popes arrangements have been | 
made to extend the plant at St. John’s Colliery. The addition will | 
be made with a view of a oo parallel system in the future.) | 
This is so, not on account o 


installations to a single motor and the necessary dynamo. Hence 


| the electrical engineers have chosen the cheapest and most suitable | 
method of design for a single plant, viz,,a series-wound dynamo | work required. There is no waste of energy when ‘running light. 
and motor. This arrangemeat gives, in addition to simplicity, the | Assume a load on the motor requiring 20 amperes, the number of 
important property of nearly constant speed of the motor, if the | volts corresponding. is 275, or an output of 5,500 watts = 7.4 horse- 
| «*ynamo be kept running at a uniform ra’ e. This onan system | power nearly. Now let the torque increase to 50 ampéres, the 

1 still be | volts will 425, the watts 21,250, and the horse-power 


o: installation has done yeoman service in the past, and wi 


modify the methods hitherto used to suit the new conditions. 


Consolidated and the Standard companies, reer: — = | 
on oO e 
| 


will suffer a death more cruel than that which the Westinghouse | 


Judge Andrews says 1t will be a week or ten days before a decis- | 
| ion on the argument can be rendered. 


} 
| 
| 





eee | 
| 
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The results obtained in pumping and hauling at St. John’s Col- 


: ° : | 7 . 
work a parallel motor system, 7. ¢., one in which a number | heavy copper mains; but, oba 


{ : of any electrical difficulty, but simply | a logical conclusion to t 
from commercial considerations. The cautious conservatism of | without some knowledge of the properties of Gynamos and motors 
which the British as a race are justly proud has usually limited the | q proper appreciation of the capabilities of electrical machinery is 





and the speed of the motors will be roughly proportional to this 
figure, viz. : 237.5, or, the speed will be increased in the ratio of 
or 5 per cent., approximately. 

This is not a very serious alteration of speed, but in practice the 
motors at the extremities of the system would be affected oa SES 
15 per cent., or even 20 per cent., through other losses. This shunt- 
winding is not adapted for motors which have to start against a 
= heavy load, since the torque they can exert, when run 77 a 
series dynamo, is a minimum when they are at rest. You will re- 
member the series-winding under the same conditions gives a man 
mum torque. If ashunt motor be driven by a shunt dynamo, roe 
torque at starting is theoretically a maximum, ?. €., assuming the 
value of the electromotive force of supply is maintained 
tically, the tension always falls when the circuit is closed > 
and it may be so much as to prevent the motor from starting 
on full load. The ideal meth of winding the dynamos for a 
general system of distributing power is a combination of the — 
and shunt methods. It is called compound-winding. The c m7 
advantage of this winding over the pure shunt is that the ratio o 
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series and shunt effects can be arranged to give an sepeconne 
constant difference of potential at a point distant from the dynamo 
terminals, such as the distributing box in Fig. 5. A dynamo thus 
wound is said to be over-compounded. An approximation to this 
regulation can be made by usec large shunt dynamos and very 

ly, for most cases of mining work, 
= oe ae will be preferred, since smaller mains can 

used. 


CHARACTERISTIC CURVES OF DYNAMOS, 


The writer thinks that an explanation of the “characteristic 
curves” of the different ag of machines referred to will be only 
e preceding general statements, since 


impossible. On inspecting the curve of a series machine, it is ap- 
parent that the output of the dynamo is strictly proportional to the 


of use for isolated plants; but the time has come when a more gen- } 98.5, If the load be nil—that is, if the circuit be opened—the 
eral solution of the problem of electrical distribution in mines is| ampéres and volts are nil, and consequently the output is also 
required. Fortunately, there is no need of special experimenting in | nil, This is a most importan, feature in electrical transmission 
this direction. The experience gained above ground in the supply | and is one of the reasons why the coal consumption is always small 
of power by electric motors is sufficient to satisfy the most exacting | with a well designed plant. The series type of dynamo is only used 
conditions of underground work, And it is only necessary to | to drive one motor, also series-wound. The chief point to note with 
; ; , es | regard to the external characteristic of a shunt-wound dynamo, 
Electrical distribution of power is accomplished in two distinct | running at constant speed, is the large possible variation of cur- 
ways. The first is made by a continuous current. The second is | rent for a relatively small difference in the value of the terminal 
made by alternating currents. Hitherto transmission of power | electromotive force. Hence,a number of motors could be run off 


has, with a few exceptions, only been accomplished commercially | such a dynamo and have their loads varied within wide limits with- 





rights and property to the Standard Company or any other com- 
pany, and enjoining the Consolidated Company from making such | 
transfer. 

The case was argued before Judge Andrews. The protesting | 
companies were represented by Elihu Root and DeLancey Nicoll, 
and W. B. Putney appeared for Mr. Armstrong. The interests of 
the Consolidated Company were in the care of Edward Lauterbach | 
and William N. Cohen, and those of the Standard Company to | 
Wheeler H. Peckham. W. Bourke Cockran and Paul D. Cravath | 
watched the case on behalf of the United States Illuminating Com- | 

ne and the Brush Electric Light Company, and the Mayor and | 
the 3oard of Electrical Control were represented by D. J. Dean. 

in opening the case, Mr. Nicoll dwelt on the vital importance | 
of the issue of the contention to the plaintitfs. They were simply | 
fighting for dear life, for if the proposed arrangement were carried 
out they would :nevitably be driven out of business. Mr. Nicoll | 
went into the history of the subway contract, and recited how the | 
Board of Electrical Control was created by the State Legislature in 
1884 for the purpose of carrying into effect an underground subway 
system. Having evolved such a system they contracted with the | 

nsolidated Company in 1886 for its practical working, and this | 
eontract was ratified by the Legislature in the following year. 
The terms of the contract were that the company should furnish 
the capital and give suitable bonds for the faithful carrying out of 
the contract. irty miles of subways have now been built under | 
that contract. 

A system of rules was adopted by the Board of Electrical Control 
for the cor.duct of the subway work and the adjustment of the re- 
lations between the subway company and its tenants. On these | 
rules toa great extent hinges the present issue, for if the proposed | 
transfer is made they will constitute a menace to the existence of | 
the plaintiffs, whose rivals the new Standard Commeny are. Ac: | 
cording to one rule, the subway company shall keep the keys to the 
manholes; another rule enjoins that application for space must be | 
made to the subway company: and another that subsidiary con- 





nections can be made only by the subway company. These restric- | number of motors running independently of each other, with or 

tions which were reasonable and just when exercised by | without varying loads. Ifthe motors are to run at fairly con 

a friendly company, became in the hands py a adverse | stant speed with varying loads on such a circuit, they must also be | 
practically mean 


interest a crushiug power which 


the shutting out of any  uncongenial interests. In 


the present keen fight between the continuous current and the | 


alternating current systems, if the exploiters of one system gained 
control of the subways, and the users of the other system became 
their tenants, it was not hard to tell what would happen. Mr. 


Nicoll divided the eleciric light interests of the city into three | 


classes—the Edison Company, the right to build subways for which 
is reserved by the Consolidated Company; the Westinghouse inter- 
est, which controls the Standard Company, and which includes the 
Brush Electric Light and the United States Hluminating com- 
nies; and the companies other than the Westinghouse combine, 
‘or which companies he appeared. 

Mr. Nicoll commented on the fact that though, up to January 
1890, the Consolidated Company insistently maintained its exclusive 
right to the building of the subways, after that time, for some mys- 
terious reason, it began to change its tone, and when the ready 
permission of the Board of Electrical Control} to divide its hitherto 
exclusive prerogative was accorded at a recent meeting, it was 
very evident that some influence had been at work which made 
this permission assured. As an indication of the confidence dis 
played by the Standard Company in being able to successfully and 
completely overcome all opposition to its plans, Mr. Nicoll read 
a prospectus of the company, issued on Jan. 14, 1890, in which its 
programme was set forth. 

The learned counsel closed his argument by contending that so 
far the Standard Company existed only on paper, and ‘‘It exists at 


two great Westinghouse Companies, and if they Ret control of the 
subway system, all rival companies might as well put out a red 
flag and sell their assets at auction. Now, we claim that the Board 
of Electrical Contro! has no power to make another contract, be- 
cause there has not been a breach of the contract made with the 
Consolidated Company. If it has the power to make another con- 
tract, it has not the power to authorize the sale or transfer of the sub- 
w constructed by the Consolidated Company. The execution 
of this new contract would be a waste of the rights and resources 
of the city of New York.” 


systems involving direct currents. These methods are in general 


| use, and may be distinguished under the following heads: 


by continuous currents, The writer will therefore first discuss the} out largely affecting the speed of each other. 


It will be 
noticed that if the load be raised so that the work corre- 
sponds to that part of the curve which is vertical, the 


1, Single transmission by series-wound dynamo and motor. Both | electromotive force rapidly falls, and if the load be 


Cand £ are variable. 

2. Constant current transmission, applicable usually to one dy- 
namo and a number of motors, all running in series with each 
other. Cis constant and £ variable. | 

3. Constant potential transmission, comprising in its simplest 
from one shunt or compound-wound dynamos, and a number of | 
series, shunt or compound-wound motors. F is constant and C | 


| variable. | 


To properly understand these methods of distribution, which are | 
likely to obtain in the immediate future of electrical distribution of 
power in mines, it will’ be necessary to distinguish between the | 
different types of machines, and to understand the characteristics | 
of each system of winding. 

The series winding is chiefly applicable to a pair of machines. It | 
8s most useful where the motor shaft is required to run at a con- | 
stant speed, irrespective of the load. This winding also gives the | 
greatest possible torque or turning moment at starting. These are 
most important points in many cases, notably the pumping and | 
hauling plant at St, John’s Colliery, in which the motors have to 
start against the load of the column and the weight on the two 
ropes, ard also have to maintam approximately the same speed 
whether the hauling ropes are on or not. With the series system, 
two or more pairs of machines may be coupled to the same work 
mechanically, but the electrical connections must be independent. | 
The Normanton plant is arranged in this manner, The two dy- 
namos are driven off the same engine, and the motors are coupled | 
by belts to a common shaft, but each pair of machines is connected 
by a separate cable. | 

The shunt winding is adapted for giving a fairly constant differ- 
ence of potential or electromotive force with a varying current.t 
It is consequently suitable for a dynamo which has to supply a 


wound in shunt. If they are required to work with a constant 
| torque, say, pump-driving, a series winding may be used wih | 
advantage. he “Andrews House” installation is arranged in this 
| way. The dynamo is shunt-wound and the motors are series- 
wound. It is practically impossible with the shunt system to/| 
maintain a constant difference of potential at any given point— 
a matter oftentimes of no little importance. Every variation | 
| of load means a difference in the quantity of current flowing 
}in the main cables; and although the dynamo may maintain 
| practically the same electromotive force at its terminals, yet 
| since the number of volts lost in the cables is proportional | 
|to the current, the tension at any given point must vary | 
| directly as the current difference. And since the speed of a series- | 
| motor running with a constant torque is directly proportional to 
| the electromotive force of supply, this variation of tension means 
| a corres onding difference in the motor speeds. If a shunt-motor 
| be used the speed will not vary so fast as the electromotive force, 
| but yet the speed is roughly proportional to the tension. Thus, 
| supposing we have a shunt-dynamo on the pit-top giving 250 volts 





with, say, a maximum current of 100 ampéres, distributed accord- 
ing to the work, as in Fig. 5, and let the cable resistance to the 
first distributing center be .25 ohm, then the number of volts lost 
under these conditions up to this point will be, C R = 100 x .25 = 
25.0 The speed of the motors, neglecting further logs in sub-mains 
(and other disturbing influeices) will be proportional to 250 ~ 25 = 





iwi its terminals and supplying motors at various parts of a mine 1 
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Fic. 2.—SHUNT MOTOR. 


maintained there is risk of the current falling away to zero, This 
would obtain in practice if the motors were to be overfoaded. This 
explains why a shunt dynamo is not suited for running motors 


| which have to start against heavy loads. (Special arrangements 


can be made to manny this peculiarity in some degree, such as first 
eneting the motor field and then closing the armature circuit 
through a resistance.) The external characteristics of a compound: 
wound dynamo shows that the electromotive foree can be made 
practically constant throughout the limits of the designed current 
variation; or, it can be arranged to any desired slope. This is the 
type of dynamo which, in a properly modified form. the writer be- 
lieves will be used for supplying power over mines in the immediate 
uture, 


MOTOR MECHANICAL CHARACTERISTICS, 


Motors have also their characteristics, but they are of less im- 
portance to the present subject, and they also require a better 
acquaintance with motor work than is assumed here. lReference, 


225 volts. Now, assume that one-half the work be taken off, and | however, will be made to what are called ‘mechanical characteris- 
resent simply to get this contract if it can. It is controlled by the | the current required be only 50 ampéres, the tension at the dis- | tics,” i. ¢., curves showing the variation of speed for different 


tributing box will be now: 
E—C R=250 — 50 X .25 

=250 — 12.5 
= 237.5 volts, 








* Abstract of a paper read ‘before the Federated Institution of 
Mining Engineers of Great Britain, Sheffield, January 22, 1890. 

+ In practice, the terminal E. M. F. will vary about 10 per cent. 
to 15 per cent. at least between no load and full output. 





values of torque or work per revolution. 

Fig. 1 shows this relationship in a series-wound motor, supplied 
with current at constant electromotive force. Note that the 
work per revolution is a maximum for a minimum speed, 7. ¢., 
at starting. Fig. 2 gives the result with a shunt-wound motor. 
Note that the work per revolution varies largely for relatively 
small differences of speed, If the load were pushed beyond the 
limiting value of current shown in the diagram, the curve woald 
rapidly drop; but, assuming the potentia difference to be mait 
tained at the terminals, the motor would not stop till the current 
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in the armature circuit was equal to the terminal volts divided by | 4-inch rising main about 1.500 feet long. .The dynamo is an arc 
the armature resistance. The torque then would not be so great as | lamp machine, and will be used for lighting at night and running 


that possible with a series winding, since the field excitation would | the motors by day. These motors are fit 


with high speed cen- 


be 5 eee eeenatey constant through the range of the curve. (Prac- | trifugal governors which vary the value of a shunt coupled to the 

ti y it is not possible to maintain the motor terminal electromo- | field terminals. The speed of the mot rs for a given torque is adjust- 

tive force constant, owing to the fall of potential in the leads. This | ed by a spring on the governor. Since the load on the poses is prac: 
u n 


causes a proportionate Toakening of the field as the load increases.) | tically constant, the governing device will only be 


In the series motor both field and armature are temporaril 


strengthened at starting. Fig. 3 gives the same with a compound-j suction. If, however, the 


case of 
off its seat, or a failure of the 


accidents, such as a clack gett 
Sed were to be frequently varied, the 


wound motor. Note there aretwo ways of coupling up the two ee would keep the speed between the arranged limits. 
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Fic 3.—CoMPouND MorTor. 


field windings. In curve I. the windings are differential, i. e., the | ©@5¢ 0f breakdowns, temporary feeders, an 


series coils magnetize the field in the opposite sense to the shunt. 
This arrangement gives a nearly constant speed throughout the 
limits of the design. If the machine be overloaded, the series coil! 
is likely to neutralize the shunt effect, and the motor will 
stop, and may even reverse. This type of motor thus is_ not 
adapted for starting against heavy loads, but may be used where 
regularity of speed is of paramount importance. Sometimes the 
coils are wound so as to add their effects. The result is shown in 
Curvell. This winding does not give such a uniform speed as the 
poe shunt-winding, but since the series-coil is cumulative and not 

ifferential the motor will start against a fairly heavy load, and 
will fhaintain a vee sufficiently uniform for most purposes be- 
tween the limits of the design. Some care is required in starting 
motors of these types In these three diagrams the abscisse are 
prepertiones to either the current, the torque, or the work per revo- 
ution, for these quantities vary together. 

Comparing the curves in Figs. 1, 2 and 3, it is evident that with a 


variable load the shunt and compound-windings are alone admis-, 


sible, if a fairly good regulation of speed be desired. The series 
motor, when supplied at constant electromotive force, is only 
adapted for a constant load—say a pump or a fan—but is, par excel- 
lence, the machine for starting very heavy loads, as in hauling 
plants, with main and tail, or single ee. 

The writer has dipped thus far into the technics of electrical ma- 
chinery in order to show that the question of the distribution of 
power by electricity over large areas in mines has been already 
studied, and presents no insurmountable obstacles to those respon- 
sible for the erection of such plants. It will now be convenient to 
examine a little more in detail the three methods of distributing 
onersy by direct currents, and to summarize the properties of 
each. 

I.—SERIES-WOUND DYNAMO AND MOTOR. 


Mention has already been made that this arrangement is only 
suitable for a aed of machines, that the motor exerts a maximum 
torque at star ing, and maintains a nearly constant speed between 
the limits of the designed load if the dynamo speed be kept 
uniform, It is necessary to refer again to the last-mentioned 
poculiaety, of this system. viz.. the constant speed. In Fig. 4, 

‘urve I. shows the variation of electromotive force with the cur. 
rent in a series d yhamo running at constant speed; Curve II. 
shows the same relationship between the electromotive force and 
current in a series motor designed to be run by the series 
dynamo; “urve III. shows geometrically the summation of the 
el ectric_ resistance of the dynamo, motor and cables. Now, 
Curves I. and II. have been so designed that the difference between 
any two corresponding ordinates is equal to the numerical value of 
the same ordinate in curve III. Also the current in both machines 
will always be the same, for they form one continuous circuit, and 
curves I. and II. were both plotted at constant speeds. Since the 
difference between them is equal to the electromotive force neces- 
sary to overcome the resistance of the entire circuit, it follows, if 
the dynamo be run at a constant speed, the motor must also run at 
a constant speed. There will thus be a nearly perfect regulation of 
the output of energy to meet the demands of the motor, and this 
energy will be supplied in such a manneras to keep the speed fairly 
constant. In practice it is not possible to obtain an absolutely con- 
stant motor speed; but the regulation can be made sufficiently near 
for any ordinary purposes. This system is not adapted for alouivlo 
lighting, either with the lamps in parallel or in series; but a few 
lamps may be run with suitable precautions. 


II.—CONSTANT CURRENT TRANSMISSION. 


In this case, since the value of the current remains the same, va- 
riations of power can only be made by directly ee ortion4l varia- 
tions of electromotive force. The system is applicable to any num- 





Fic 4.—INTERNAL CHARACTERISTIC, SERIES DyNAMO. 


ber of dynamos and motors running in series with each other, and 
is cheazetionliy only limited by the safe working limits of the ten- 
sion. Since high tensions (several thousand volts) are not likely to 
be used in mines, there will be no object in discussing this system 
at length. Briefly, the advantages are a capacity for transmitting 
energy over very extended areas, where the power is used at widely 
distant points, with a moderate expenditure of copper in the cables. 
The chief objection, other than the high tension, is the necessity 
for a governor of some form to each motor, and probably to the 
dynamo or dynamos also. 

This system, however, is useful in particular cases. The writer 
has recently designed for Messrs. Immisch & 
run onaconstant current circuit of 10 ampéres and about 2,000 


Co., two motors to | arranged at suitable spots. Transformers have not yet been used 


here is not much demand for constant-current motors at present, 
nor does the writer think they are likely to come into general use. 
They are chiefly adapted to arc lanip circuits, in which they run 
either in series with some of the lam or —_ are only run by 
day when lighting is not required. ey may also occasionally be 
chosen to transmit power over very widely distant centres. The 
constant-current system is only suitable for lighting by lamps run 
in series, or in multiple series, in the main circuit. 


IlI.—CONSTANT POTENTIAL SYSTEM OF TRANSMISSION . 


The features which make this system the. most suitable for 
genecel distribution in mines have already been brought out when 

iscussing the characteristics and mechanical curves of dynamos 
and motors, The pure shunt and the compound dynamo have also 
been compared, and the general advantage of the latter shown. 
Before referriug to a practical illustration of this system, the writer 
will restate the practical properties of the constant potential 
system with compound dynamos. 

1. The dynamo, or dynamos, can be arranged to maintain a con- 
stant difference of potential at any desired centre, so as to distri- 
bute energy from this centre at the same pressure, no matter how 
the load may vary within the limit of design. 

2. Either series, shunt, or compound ‘motors may be used on such 
a circuit, so as to meet the different requirements of work. 

3. A suitable unit size of dynamo being chosen to start with, the 
plant can at any time be increased by the addition of one or more 
dynamos. All of these dynamos can be coupled to the omnibus 
mains, and will deliver electricity in proportion to the required 
—— just as two or more engines can be coupled to the same 
shaft. or several compressors can be used to charge a common re- 
ceiver or service pipe. 

4. Various sizes of motors can be run on this circuit if they are 
wound for the same electromotive force. Thus a 50 horse-power 
motor can be used-for hauling or pumping, a 2 horse-power motor 
for rock drilling, and a 10 horse-power motor for coal-cutting. 

5. Power can be rapidly taken to any part of the pit by running 
temporary cables from the nearest distributing centre, and any 
of the motors can be connected. This ages f for ra id work in the 

perhaps, with certain 
precautions, sudden outbreaks of gas, will be of marked importance 
in the near future. Indeed, the electrical distribution of energy by 
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motors are not only expensive to wind, but also uncertain as re- 
gards insulation. The cost of the sub-mains would be practically 
the same in any system, because it would not be practicable to use 
very small or very weakly insulated leads. 

The use of an uninsulated return is very tempting, since there is 
plenty of old cable lying about most collieries. The writer has in 
several cases used iron rope for this purpose with success. But it 
must be recollected that the risk of possible complications wy short 
circuits would be increased by every additional motor. Considering 
all things, he does not advise the use of naked returns in cases 
where more than one ur two motors are run off the same dynamo, 
particularly if the tension be high or the power large. With the 
system here ge there would be little objection in most cases 
to using a na return on the low-tension circuits, i. e., for the 
returns to the transformers, ——- the high-tension mains and 
the dynamos and motors supplied directly from these mains were 
ery insulated. ‘It is necessary to note that the cost of the 

ransformer and their erection have to be charged against the sys- 
tem. This extra cost will be about £8 per horse power per transfor- 
mer. It has to be compared with the saving effected in the copper of 
the mains, and to the decreased cost of small motors. These two 
points should alone be sufficient to warrant the arrangement, without 
reference to the increased flexibility, and the safe use of both large 
and small motors. It has been pro to drive low-tension dy- 
namos off the shafts of large pumping motors, and utilize the *ur- 
rent to run small motors for rock drills, etc. Immisch & Co. have 
already made such an arrangement for a Bohemian tin mine. This 
method is, however, not always applicable, and generally will not 
be so handy as a transformer system. 

Transformers can also be used on constant current circuits. 
With such a method of distributing energy the high tension 
main current would probably not be used directly to drive motors 
in most cases, but would be converte’ into a lower potential 
current by transformers. These transformers would be_ placed in 
suitable centres for distributing power to the motors. The writer 
did not refer to this under the head of constant current trans- 
mission, because he believes the high-tension current necessary 
in the primary circuit to be unsuited to ordinary mana, Preece. 
There are some cases where, perhaps, this system would b advan- 
tageous, but the constant potential distribution is more likely to be 

opted in the immediate future. 


ALT; RNATE CURRENT TRANSMISSION. 


This paper would be incomplete without reference to the second 
branch of electrical distribution of power referred to under the 
head of “Alternate Currents.” Alternate-current dynamos have 
been used with great success, but there are several practical diffi- 
culties in the construction of efficient self-starting non-synchronous 
motors, 7. e., motors which are both capable of starting against a 
large torque without extraneous help, and which also can run at 
speeds bearing no simple ratio to the speeds of the dynamo. Nine 





FIG. 5.-DISTRIBUTION OF ELECTRIC POWER IN MINES. 


the parallel system has all the flexibility of compressed air, steam, 
or water systems, with the further advantage of cheapness, high 
efficiency, and freedom from bad breakdowns: 

6 Incase of accident to any pest of the system, the damaged 
cable or machines can be easily disconnected from the mains witb 
out affecting the rest of the plant. 

7. Incandescent or arc lamps can be run off the mains at any part 
of the circuit. The parallelsystem meets ogany well the require 
ous af ans or power. Theimportance of this will be generally 
admitted. 

The chief drawback to the parallel system is the cost of the cop- 
per mains, if a relatively low tension of supply be selected so as to 
run small as well as large motors. The writer proposes the follow- 
ing. scheme to meet this difficulty in distributing energy in mines: 

ig. 6 is a rough diagram indicating the way in which sucha 
genera] system would be applied. 

The details, with the exception of the cables, are sufficiently 
clear. A is the Gyagme-pouse; B B distributing centres; C C 
hauling motors; F pumping motors ; £ direct-current trans- 
former; D rock drills and coal cutters. An arc lamp is shown on 
the pit top, and the starsindicate incandesceat lamps at various 
points in the roads and workings. 

Since the size of the copper fora given transmission of energy 
dogtnde principally on the amount of current, the tension selecte 
will be usually as high as possible. But there is a limit to the volt- 
age, copenes on the extent of the work area, the difference be- 
tween the sizes of the motors, the insvlation resistance of the sys- 
tem, and the general character of the roads, etc. Hitherto the writer 
has not used more than 725 volts below ground, and then only with 
separate pairs of machines. In America much higher tensions are 
sometimes used, but the same restrictions do not apply to the 
two countries. In Great Britain, with the conditions obtain- 
ing. both eal and natural, it is not likely that tensions of 
more than volts will be used for an extended system of 
distribution. And even this tension will be too high for serv- 
ing the motors running rock drills, coal cutters, dip pumps, and 
auxiliary fans. Indeed, all the larger motors near the pit bottom 
will be run at the higher veltags, and the smaller and more 

distant machines by a lower electromotive force. This lower 
tension will be obtained through transformers, or direct current 
convertors, as they are sometimes called. These will transform a 
small current at high pressure to « large current at low pressure, 
The transformer somewhat resembles a motor with two armatures. 
It is really a combination of a motor and dynamo. It peqseeas no | 
attention beyond oiling the bearings, keeping clean 
mutator, etc., and adjusting the brushes. Since it has practically 
no strain beyond the torque of the wo armatures, the wear is almost 
negligible in practice. These transformers could be locked up in 
cabins on the main in-takes. They could be inspected at regular 
intervals, and could be started or stopped at distributing boxes 


LS 


below ground to the writer's knowledge. Their utility, however, is 


volts. Each motor will develop about 10 b. h. p. ata speed of 800 | 80 apparent that he expects to find them in demand before long. 


revolutions per minute, and will absorb about 1,000 volts. These | Their merit has already been appreciated in more than one general 
machines will each runa set of three throw pumps, with 3-inch | scheme for distribution above ground. ~ the proposed scheme an 
rams of 9 inch stroke. Each pump will raise water against a ver- | economy of copper could be secured in t 

tieal head of about 750 feet, making a total lift of 1,500 feet, witha the smaller motors would be lessened. For high tension small 





e mains. and the cost of 


years ago it was demonstrated that if two alternate-current dyna- 
mos were coupled in series with each other, and both their fields 
were excited by an independent direct-current dynamo, that if one 
machine were driven the other would run as a motor, and would do 
work in an efficient manner; but the speed of the motor had tosyn- 
chronize with that of the dynamo, or it would stop, and it could not 
be started again without first owe, the dynamo and starting the 
motor by some independent means. Then as soon as the two ma- 
chines got into step, as it is technically called, the motor would ex- 
actly follow all the variation of the dvnamo rate of rotation. Such 
asystem of transmission, although possessing a remarkuble power of 
self-rezulation, and a high efficiency of conversion, is only adapted 
to a pair of machines with separate exciters, and necessitates some 
device for starting the motor (such as accumulators). It may pa 
in cases of transmission of energy from distant water power, but it 
is not applicable to mining work in general at present. Rapid 
strides are being made in this branch of electrical engineer- 
ing, and it is not safe to predict anything. At present we have a 
few self-starting alternating motors, some made synchronous after 
a certain speed is reached, and others always non-synchronous. All 
of these, however, seem to be rather experimental. The writer does 
not know of one giving an efficiency of more than 50 per cent. to 60 
percent. at the best. This type of motor is capable of parallel run- 
ning, of almost perfect speed regulation, and, moreover, in some 
forms bas no brushes, so that there is no sparking. Alternating- 
current distribution systems will certainly involve transformers. 
These, however, contain no moving parts, and are so far preferable 
to the direct current transformers. There are advantages and also 
d sadvantages attending the use of alternate currents, but it would 
be inconvenient to discuss them here, This brief allusion must be 
sufficient for the present.* 

In all that has been written in this paper the writer wishes it to 
be distinctly understood that the danger likely to result from the 
use of an unprotected motor in an explosive atmosphere is not 


glossed over. In metalliferous mines and those coal seams which 
are free from gas there can, of course, be no need of any particular 
care in selecting the site of electrical machinery. In most collieries 


the “‘in-takes” are safe enough, although the “ returns” and “faces” 
may be dangerous. In most of such pits there would probably be 


little, if any, risk with fixed motors for haulage, pumping, etc., on 
the main “ in-takes,” For, assuming a -udden outbreak of 


as, be- 


fore the main air-way could be fouled the motors could be stopped, 
and having once opened the switches all danger from this source 
would be at anend. There are pitsin many parts of the country 
he com- | where naked lights are used in some of the roads and workings, 
and protected lamps in others. In these, wherever naked lights 
are u 
Speaking generally, wherever naked lights are used, electricity is 
not da” gerous; and in p' 

can be safely used with due coution and proper ventilation of the 

motor-house. 


sed, electrical plant can be employed with equal safety. 


its subject to occasional outbursts of gas it 


*It is open to doubt whether an alternating parallel system of 


distribution can possibly be so efficient #s a direct-current system. 
Certainly, judging from our present standpoint, the plant efficiency 
of the alternating system will be much less, and consequently the 
prime cost will be more. 
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Basiness of the Westinghouse Company for 1889. 





/tthe meeting of the directors of the Westingheuse Electric 
Company, held on the 5th inst., P. F. Kobbe was elected treasurer, 
and W. L McCullagh assistant treasurer, to fill the vacancies 


caused by the resignations of John Ca.dwelland A T. Rowand 


The earnings and expenses of the company (including leased 


companies) for 1889 were given as follows: 


Total sales for the year 
Cost of manufacture, including material, labor, manu- 


facturing supplies, and all royalties paid.............. 2,242,138.30 


Manufacturing profit,.-:........ ........... 
General expenses, (including repairs to factory, ma- 


Se NS 6 a0 dun 0050 5 50s hind ee ee does verdws ese 767,087.56 
Sire 5 Wb Odea ads canes He ee Nase  bibeceewe $1,362,889, 35 


Gross em 
Lease and rentals, (paid to leased companies)............. 215,555.94 


$1,137,333,31 
407,525.54 
$729,807.87 
Nore.--The repairs to factory, machinery and tools, amounting 
to $96,135.58; also the experimental expenses, amounting to 3$62,- 


Extraordinary expenses, patent and legal experimen- 
tal, interest and discount....... ..... Wades teeaasin t's 





Net profits for the yoar......0...0 ces ceccccccvscres 


146.07, have been charged out to the current year's business. 
Sale: for six months, ending June 30, 1889.... 
Sales for six months, ending December 31, 1889.... 2,896,769.07 


Total sales for year................ Peed $4,362, 115.22 


It will be observed that the sales for the second half of the year 
are almost twice as great as for the first, which is largely due to 


the fact that the leased companies were not practically in full oper- 
ation until the first of July. 
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The Practical Working of the Electrical Subways of 


New York City.* 





Discussion of the paper read by WILLIAM MAVER, JR., at the 
meeting of the American Institute of Electrical Engineers, New 
York, February 18, 1890. 

The CHAIRMAN (Vice-President T. C. Martin): I am sure we must 
feel extremely indebted to Mr. Maver for the \ery able and mas- 
sive paper that he has presented to us thisevening. It is a magnifi- 
cent aggregation of data. And while we may not take the roseate 
and optimistic views that he does of the situation, we must feel 
that he has endeavored to present to us a truthful picture of the 
subways of New York City, as he knows them to-day. We shall be 
now very glad indeed to have a discussion of this paper; and I 
would like it to be as expeditious as possible, as the evening 
is already advanced. 

Mr. CHARLES CuTTRiss: There is one question I would like te 
ask of Mr Maver, that is, if any great drop in insulation has been 
noticed between summor and winter. As you know, we have in 
the Commercial Cable Company a ea rer line of some 12 
miles under ground. The major part of that is gutta percha. Four 
miles of itis the Standard lead-covered cable, The insulation of 
that circuit in January is generally the greatest and is about 1,000 
megobms. In summer it drops to about 300. Thatis also observ- 
able in our sea cable between Wall street and Coney Island. That 
is a better line, and the drop there is from about 1,400 to 300. As 
most of the compounds used in the subwa\s are either India rub- 
ber or fibre,and as ours is gutta percha, I would like to know if Mr, 
Maver has any data which bear upon that. 

Mr. MAVER: Asa matter of fact the results have shown a higher 
insulation of the cables since the apeesece of cold weather; and 
also in the case of new cables. But whether that is due to the cold 
weather or to improved methods of making the oa ape and more ex- 
perienced workmanship, is a matter which I think another winter 
would bave to disclose. I bave, in pocanns of the matter of an in- 
creased insulaticn noticeable at different times, thought that per- 
haps it was due to lower temperature, but I do not think there is as 
yet sufficient data to enable us to speak definitely on that point. 

Mr. Cuas. G Curtis: I would like to ask Mr. Maver if he has 
any approximate estimate of what the subways in New York have 
cecst so far per mile? - = 

Mr. MavER: I think about $3,000 per duct per mile. Iam not 
possitive: but I think J have heard that statement. 

Mr. Curtis: Can such ducts as they are now laying be built on 
the average for something like $3,000 per mile ? 


i VER: I donot know positively. I did not speak by the 
ome sy Mor heard that figure mentioned, I think. It may be four 


ousand. 
Ortho CHAIRMAN: I see Mr. Lauterbach here. Probably he can give 


us that information. 

Mr. EDWARD LAUTERBACH: Of course, the cost depends very 
much on the number of ductsinatrench. Todig a trench and ~ 4 
the. concrete, and have only one or two ducts, wiil cost very muc 
more per mile than it will with eleven or thirteen ducts he pre- 
cise average has not been ascertained, I think. But the figure that 
Mr. Maver mentioned may be looked upon as a minimum—the av- 
erage cost per mile per duct would not be less than $3,000, and prob- 
ably excceds t! at amoumt. ; : 

Mr. JosEPH WETZLER: Mr. Maver in his opening remarks stated 
that many people thought the underground system in its ideal 
form should be a tunnel, which could in the first place contain al) 
gas, water and other distributing pipes, and in addition the electric 
wires, and frequently Paris is held upes the ideal. Now, asa 
matter of fact, Paris having that ideal system of sewerage and 
about to go into electric lighting. does not propose to use it at all 
for the purpose of distribution; and I think his remarks in contro- 
verting that idea very apt. Indeed, in Paris to-day, instead of the 
sewers being full of wires,as many people suppose, there are probably 
not more than two electric light high-tension circuits. These were 
laid about ten years ago, and are still in operation, but none have 
been laid since. Where they are going nto distribution to-day, 
they are actually using ducts which are built under the sidewalks 
So that they have come also to see that the large sewer system is 
not what it appears to be as a system of distribution. s 

Mr. W. J. HAMMER: I would like to ask what prepertion of elec- 
tric light wires in the subways are at present live wires? 

Mr. MAVER: Well, I presume, ys erhaps 95 or perhaps 99 per cent. 
I do not think there are over 10 milesof electric wiresin the 
subways to-day that are not in active operation. If they are not in 
use it is simply beceuse they have been recently laid, and are in 
process of being connected : 

Mr, HAMMER: I would like to ask alsoif these wires are con- 
nected with the overhead system? I presume, in the case of the 
Stanton street station, for example, that the wires run overhead 
some distance from the station before they go into the subways, 

Mr. MAVER: Yes; thatis true. They must necessarily go into 
the stations by overhead wires. The subways do not extend to the 
stations. 

Mr, GEORGES D'INFREVILLE: I wish to supplement what Mr. 
W evzler has said about the system used in Paris, which is perfectly 
correct. They do not use on insulation at all on their wire. In 
fact, they do not use wire. They use bars of copper, which rest on 
porcelain insulators. This system is, however, not used as yet to 

reat extent. 
7" he CHAIRMAN: There is one gentleman present whom I think 
we should hear from. I know that his native modesty keeps him 
quiet; and I can understand that there are other reasons why he is 
not particularly anxious to speak. But his werk has been extensive, 
and so much greater than that of any one else in connection with 
the subways, that as one of our members I think he might give us 
an idea as to what he considers the resu!ts that have been obtained. 
I refer to our highly esteemed and highly respected member, 

Dr. Wheeler. [ think that Dr. Wheeler has had an ordeal that 
very tew of us would care to go through. And I think tnat he has 
come out of it with credit to himself, and that is rhaps more 
than could be said of a great many who were subjected to such 
conditions as have prevailed in this city under the regime of the 
Board of Political Control. 

Dr. SCHUYLER S. WHEELER: Mr. Chairman, unfortunately I ar- 


rived here just as Mr. Maver was concluding, and I am nor ac- 


quainted with the matter contained in his paper, and therefore, I 
hardly feel prepared to say anything on the subject. I felt that the 
matter of testing underground wires has been in the very best ps 


sible hands,and so I have not given as much attention to it as I might 


otherwise have done. My duties have been confined to the exami- 


nation of overhead wires and perhaps their condemnation, and I de 
not know that I can add anything to the subject of wires under- 


ground. If there are any questions that any y would like to ask 
me about overhead wires, I should be very glad to make an effort 
to answer them. 


A Viustror: I would like to ask one question—has there been 
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anyth in_ the plans of the New York subway system looking 
toward the distribution of district circuits? I refer, o: 


district companies to avail themselves of these methods. That 


is, they would branch off from the manhole with their cables to the 


build where they have their district boxes. 


The Visitor: The reason I ask the - leman is, because, gener- 
r 


1 
ally the district companies put in their boxes free of charge to the 
su ber; and the Seeeeipence is that the general cost of any- 
thing of that kind would be a serious question. What I was get- 
ting at was whether the regulations of the subway system would 
allow such a thing, or whether they would have to put a special 
main in for each house ? 

Mr. MAvER: I think I have stated in my remarks concerning the 
eee and telegraph that the plan adopted was to run the cable 
in the subways to the manhole acent to the building or block of 
buildings where it is .esired to make connection with the custom- 
ers. abe yang the same plan, I should think could very readily be 
followed by the district messenger companies. 

In the first part of my paper, to which Mr. Wetzler has alluded, I 
assumed that a tunnel system would be the most satisfactory if 
the cost were not beyond all bounds; but it had occurred to me that 
even if we had such a tunnel on one side or in the middle of a 
strect, there would still remain to be furnished a distributing sys- 
tem. You would either have to pass from the tunnel in the middle 
or sides of the street or at street corners from manholes, as we do 
at present. But certainly, in addition to the tunnel, there would 
necessarily be for proper distribution, especially of electric light 
currents, a distributing system such as is at present employed 
above the regular or trunk line ducts. That, of course, would add 
greatly to the cost of the tunnel. 

The CHAIRMAN: I see several gentlemen in the audience who 
are connected with are lighting companies in this city. I should 
imagine that they would have some sentiments to voice on such an 
occasion as this, ‘ 

I have noticed that very often when we have a very important 
paper, one which we think will elicit the most valuable informa- 
tion, it sometimes fails signally of its purpose. For some reason or 
another we seem half afraid of it. We have before us such a paper 
this evening; but I would not like to have the meeting close with- 
out expressing my own belief that in these subway matters the 
companies which have been running their lines overhead to the 
present time have at least something to be said on their side, not 
so much by way of extenuation or excuse, as by way of ex- 
planation. be ars or ten years ago, to go no further vack, none 
of us expec that this electric work in New York City would 
be done for a long time to come by other than overhead wires. 
In fact, there was no desire expressed anywhere by anybody 
for anything but overhead wires. We had then simply the tel- 
egraph and allied services. If the overhead wire was not run to 
furnish some new service, the public qanwes until that wire was 
run. I think nobody can deny that. Then we had the telephone, 
and everybody who could affora it wanted telephonic service The 
question of having these telephone wires run underground did not 
enter into the question at all. The only trouble was the price of 
the telephone service. Then we come down to the period of the 
electric lighting systems and their~-introduction into this city, a 
period of about a decade, Most of’ you who were present in the 
city at that time know that there was not the slightest call when 
the electric wires were first introduced into this city for putting 
them underground. Everybody said, let us have the electric light. 
it is a good thing, and the wires were strung overhead. On some 
thoroughfares, such as the Bowery, for example, they were — 
tered upso thick that everybody wondered whether the daylight 
would ever have any show again. 

There was very little question as to insulation. The companies, I 
think, did the best they could. They were pioneers. They were not 
particularly well instructed in the matter. In fact, I do not think 
any of us were ; and as pioneers, I think those early companies, 
some of whose work remains with us to this day, are at least en- 
titled to our respect, even if we have to regret their mistakes. Just 
as long as our pioneers in America remain our glory and our 
promise for the future, I do not think that we have much occasion 
to find fault with those who are pioneers of electric lighting in this 
city, and therefore practically in this country. I recollect some 
years ago the Marguis of Salisbury ran wires through his garden, 
and in so doing killed his gardener. 1am not aware, however, that 
the press of England has yet used that incident as the ground 
of a clamor for deposing him from hs _ position as Prime 
Minister, or has alluded to it in any way _as derogatory 
to his personal and _ private character. Had he, how- 
ever, been connected with an _ electric hghting com- 
pany in thecity of New York, I dread to think of the things 
that would have been said about him; of what indictm nts he 
would have labored under. As Mr. Maver has told us this even- 
ing, the electric lighting companies, when the increase of the wires 
led to a public call for their being under ground, were offered the 
choice o1 any number of systems, and 1 know that in agreat many 
cases throughout this country a large number of the electric light- 
ing companies put ate? sums of money in subway work, al] of 
which inside a year had to be written off to profit and loss. It need 
not be wondered at that companies with such interests at stake de- 
sired to go slowly and with fifty or a hundred systems presented to 
them, each the best and the others all the worst, it is not, I ony 
to be wondered at, that each company wished some one else would 
try the experiment first. We all know how the early subway 
work in connection with the electric lighting in this city failed. As 
I listened to Mr. Maver’s description of that this evening, I was 
reminded of an incident told me by a fellow journalist a short time 
ago in connection with the yellow fever epidemic in the South. A 

young man there who was — interested in Free Masonry, told 

is friends that when he di he wished to be buried in regalia. 
There were very few of his friends left by the progress of the epi- 
demic, and the sad duties were left to an old negro, who was told 
to go to this man’s wardrobe and take his regalia and put 
it with the deceased in his coffin It happened that this 
young man, while a Mason, was also a prominent personage 
n connection with the Mardi Gras festival, and had distin 
guieves himself at the preceding festival by weneing a pecu- 
iarly brilliant and fantastic harlequin costume. fou may, 
perhaps, imagine the consternation of his friends, two or three 
weeks afterward, when, looking over the young man’s effects, they 
found the Masonic regalia—the caepeuts costum® was gone Now, 
gentlemen, it may seem a false parallel, but the electric wires of 
this city deserved to be buried in a decent, respectable manner, in- 
stead of which they were sent before the great white throne of pub- 
lic opinion in what I may speak of as a harlequin costume. Within 
the last year, however, there has been an improvement, and I think 
none of us can paneer the statement that Mr. Maver has made, 
which shows that at least the pioneer work of the subways is 
at the beginning of itsend. We have gone through the overhead 
period for some eight or ten years, and now I think we 
may perhaps have a pioneer period of eight or ten years in the sub- 
way work. But we are getting there. .I think all who are inter- 
ested in the welfare of this business are interested in seeing the 
wires put underground, if they can. be made to work suousentalie. 
Mr. Maver has shown us this evening how far the work can be ac- 


compenes. and | think it may be safely said that in the subway? 


work of the futvre all those engaged in it will have the heartiest 
and best wishes of the American Institute of Electrical Engineers. 

{f there be no further business | would like to state that 1 have 
been asked by the Entertainment Co mittee of the New York 


Electric Club to mention that en Thursday evening Mr. Grosvenor 


P. Lowrey, a Well-known lawyer of this city, will read a paper on the 
subject of patents and their relation to inventors. Any gentlemen 
whboare interested in the subject the Entertainment Committee 
will be very glad to have as their guests. 


I would also like to announce that cur subject for the March 
meeting will in ail probability be the Westinghouse tests at Johns 


Hopkins University. Weall know the unimpeachable reputation 
of that university in such matters. But even if we did not, I think 
it would be sufficient to say that the paper will be brought before 
us by our vice-president, Dr. Louis Duncan. That paper will prob- 
ably be read in March. We have another matter on th 


even into April; and t 


that our President will give us a royal evening on that occasion. 


ave a right to demand 


course. to the 


a 
Mr. MAVER: I presume they would be distributed in the same 
manner as the telephone and telegraph circuits. It is open to the 















e e programme 
for March, but it will prcbant be carried over until very late, or 

at isa lecture at Columbia College by the 
kind invitation of its officers by Prof. Elihu Thomson on the pheno- 
mena of alternating currents, with experiments. I have no doubt 


Mr. JAMES H, SEYMOUR: I am not a member of this organization. 

I do not know that I have a right to speak; but Ido want to raise 
my voice in defense of the electric industry against the public 
howl] which is brought forward in the daily press. They think it is 
incumbent upon them to abuse every man in official position, and 
every one who is developing the electric industry. I have no 
remembrance of any industry ever meeting with the obstruction 
and with the abuse that the electric light business has met with in 
this city at the hands of the press. The press of New York has not 
been fair. Why it has not been I am unable to understand. I am 
aware that the citizens bevame annoyed with the numerous over- 
head wires, and wished that they might be buried; and from that 
howl, and through different commercial organizations they went 
for the wire question. The press has simply jumped upon the 
electrical industry and injur-d it tothe amount of many millions 
of dollars in the United States, and has impeded its 
prearess. I think those who are connected with it as an industry 
that we shall have fair'a monopoly o 





lay and the opportunity to build a subway and to take care of the 
Vacs overlea gor if = carelessness on the part of the com- 
panies people are killed, they are financially responsible, and let 
tke responsibility rest where it belongs. Because there is an acci- 
dent from the overhead wires, it is not just to roger that the 
lights must e shut off as has been done 1n this city during the 
holiday season, where merchants have lost thousands of dollars in 
trade. At this point I would like to ask, as Doctor Wheeler 
invited questions about the overhead wires, why is it that insula- 
tion has improved so much in the last few days, from what it was 
when they were chopping the wiresdown so recklessly. Per- 
haps the gentleman can tell us about that. He, I presume, hes 
come in for his share of abuse, and I am ready to defend him when 
itis uired. 

Dr. WHEELER: I have been out of town during the last week. 

The CHAIRMAN: I think we ought to be extremely glad that Mr. 
Seymour is with us this evening, and has had the courage to speak 
on the action of the press in the manner in which he has. He said 
not.a word but what was strictly true. Onrindustry was treated 
in the manner that he describes, but the industry will survive, and 
I have sufficient respect and confidence in the great press of New 
York City to ee teh - — will be with us. Their own future 
forbids their being against us. 

Dr. WHEELER: As the subject is rather serious, I think I had 
better make a more careful answer to the last question. As I 
understaud the question, it is this, Why have the companies found 
that within the last week their wires are safe enough to light up. 
while before they were not safe enough? Well, there has not been 
any difference in the safety of the wires, but from the time that 
they have been shut do» n, some months azo, the companies have 
been unwilling to take the risk of running, because they 
were ordered to discontinue the use of their wires until the 
electric adviser of the subway commission would certify 
that the wires were safe. Of course, I do not think any- 
body would undertake to go into the insurance busi- 
ness for all the wires in the city, and therefore the 
wires have not been declared safe. Thecompanies were informed 
that the wires would all be examined as rapidly as possible, and 
that it would be necessary to examine them very carefully inch by 
inch; and that as soon as any wires were found that were safe the 
companies would be notified. The companies then, after talking 
the matter over, decided to go ahead and try to make some wires 
safe, and they came to the Board of Electrical Control and_ asked 
that scme wires which they thought were pretty good should be ex- 
amined. These wires were examined, and after going over them 
for a very small part of the whole distance a number of features 
about the wires were found which could be improved; thatis, im- 

roved in an essential respect, and the companies were informed 
chat as the resolution of the board required that the wires should 
be declared safe, it was not reasonable to expect that those wires 
would be declared safe as long as they were in a condition that 
could obviously be improved. The companies then said 
that they di not think that they could bring them 
into such a_ condition-that the changes required were 
not such that they could bring: about, and they stopped work for 
awhile. Within the lastfew days they have evidently made up 
their minds that they would take the responsibility of runnin 
their wires; and they have started up one of their stations. an 
lighted certain lamps. A good many of them are using their 
cables which they put in the subways, some of the cables beingput 
in since the Jines were cut down, but the companies are simply 
going ahead and taking the risk themselves, which I think they 
are quite sensible in doing. Before, they were not willing to take 
this risk. but now they are. The public clamor has subsided to a 
certain extent and they are simply using their wires. . : 

Mr. SEyMouR: Are the companies conducting their business 
without the Board of Electrical Ccntrol’s permission? 

Dr. WHEELER: Do aon mean to say — in respect to the 
Board declaring that the wires are safe 

Mr. SEyMovur: No, sir. Permission from the Board of Electrical 
Control to go on and do the lighting, as mo understand that 
they were shut down by order of the Board of Electrical Control. 
I want to know whether they have gone to work without the per- 
mission of the Board of Electrical Control or not. 

Dr. WHEELER : I do not understand that the Board of Electrical 
Control bas ever refused permission to any company to carry on 
the electrical business. The toard simply passed a resolution at 
one time re quiring the companies to cease the use of such wires as 
were not properly insulated, and until they could procure a certifi- 
cate from the expert of the board that the wires were insulated 
and safe. They have not secured such a certificate, and they have 
made some effort which would prevent wires from pssing an ex- 
an inat.on, and the matter lay in that condition sometime until 
within the last few days, Now they have decided that they will 
take the chance of whether the wires are safe or not—a positicn 
which is quite natural for them to take; and I should say 
quite sensible, because 1 do not think anybody could undertake te 
guarantec that all their wires are safe. They are: ry operating 
them themselves, and 1f their wires are proven to be unsafe, as 
shown by any accident they will simply be responsible for opera- 
ting such wires. The board has not declared that any company 
shall not carry on its business—that is, as I understand it. I do not 
undertake the legal part of the business; but I do not think that 
there is any dispute about that. 

Mr. SEYMOUR: Then I understand that the ccmyenies are geing 
on and ignoring the Board of Electrical Control. If cne company 
has that right they all have that right. If they are taking that po- 
sition the Board of Electrical Control will practically bave to take 
a back seat. If the companies now are stronger and more import- 
ant and are simply defying the Board of Electrical Control, why we 
must know it. 

Dr. WHEELER: I do not think the companies have any intention 
of defying the Board of Electrical Control. and I do not think that 
the Board has any idea of taking a back seat. The board 

assed that resolution ev dently with the intention of really plac- 
ng the responsiblity where it should be. As there was a question 
at the time of who was accountable, and to make that perfectly 
clear, the board passed a resolution that no unsafe wire should be 
operated. If the companies chose to go on operating wires, and 
they are unsafe, then the companies are responsible, and if any 
harm results, they must answer for it. 

Mr. SEyMour: They had that responsibility before. 

Dr. WHEELER: Uh, yes. But there was a good deal of misunder- 
standing. There was a great many of the newspapers that seemed 
to think that the board was responsible. And the board tried to 
make their position perfectly clear by simply passing that resolu- 
tion. 

Mr. SEYMOUR: I think the fact has come out that the authority 
to destroy the property of electric companies does not exist in the 
Board of Electrical Control, or any other board; and they have 
probably taken a different view of that question. There are other 
ways of stopping business than by destroying property; and the 
fact that the city would be responsible for the destruying of prop- 
erty probably modified their views in the Board of Electrical Con- 
trol. I like to get at the facts in these matters, and to defend our 
business. 

Mr. CurRTIS: It seems to me that one of the most important ques- 
tions that has come up to-night has been the question of the com- 
paraicve cost of tunnels, and what are called subways. Mr. Maver 

as instituted a comparison between the cost of tunnels for New 
York and the cost of subways, and the general conclusion from 
what I have heard to-night seems to me to be that tunnels would 
cost about $450,000 per mile, and subways would cost somethi 
like $3,000 per duct per mile. I cannot see why there should be waa 
a great difference between the cost of subways and the cost of tun- 
nels, Ofcourse, there is this great difference—a tunnel requires a 
larger excavation, and it requires building the walls of very much 
heavier material, and it requires special removal and replac- 
ing of all the gas mains or electric wires that are there at 
present, also water mains and steam conduits. But as far as 
the cost of the tunnel itself is concerned, I do not see why 
that should be very much greater than the cost of the more 
expensive or more improved forms of subways. The advantage of 
tunnels in several respects is certainly very great. Service con- 
nections to the house can be made simply by boring through the 
walls of the tunnel right into the front cellar of the house. The 
srater yapes and the gas pipes and anything that comes along in 
the nature of a new system—probably something will come aloorr 
in a few years—can beintroduced in the same wer. When you con- 
sider the saving of cost that can be realized in the next five or ten 
years in the replacing of the old gas pipes and the old water pipes 
and the fixing of the sewers, and the constant shifting and odd 
to and testing of the electric light wires and electric wires of 
all kinds that would be necessary in order to keep such a 
oyytems in warning. order, it seems to me, if it did cost some- 
thing like $450, a mile, at first cost, it is not to 
thrown out of consideration at all. If thirty years ago somebody 
had said, in answertothe proposition to connect New York ard 
Brooklyn by a bridge, that such a bridge would cost fifteen millici s 
of dollars, that wou d have settled it. But capital was forthcoming 
And I do not see why, in the greatest city of this country, capital 


should not be forthcoming to put the subways or tunnels, or what- 


ever they are, in condition to give the most desirable service pos 
sible. It seems to me it is largely a financial question. I do not 
myself see how any satisfaction can be got by the public or by 
private interests out of the present way of operating the wires by 
private corporations. It seems to me a very remarkable state of 
affairs that a Private corporation should be allowed to have 

building subways for all kinds of electric 








Pau 
the Ur 
York, 

The 
facture 
indicat 
send fc 

Rob 
Knight 
street, 
fratern 


The 
are pre] 
cuits. 
taken t 

Sana 
structio 
and is v 
for sma 

Be A. 
are nan 
claims | 
ance. 7 

Elect 
lamps, } 
stalled ¢ 
the New 
firm. 


Fenr 
Courtla 
househo 
eral con 
among tf] 


Mr. 3 
landt str 
for insul 
fine, triy 
der natu 
Ackermé 
to be in g 

Mr. © 
interests 
derstand 
company 
are havin 
companie 
They are 
Stock of 
and fire a 

P. A. 
York'the 
4 most s 
New Jers 
the new 
to Newto 

also putt 

















Maron 15, 1890. 


wires, and that a Board of Electrical Control, or pagtety 
for that matter, should have the authority to compel people to pu 
them into those ducts. Because it amounts to an authority, the 
will not allow them to use them unless they put them underground. 
There are no other underground conduits so they have gotto go there, 
and itis a very remarkable state of affairs that the company has 


got to put its wires underground in conduits, but cannot guarantee | 


their working or take care of them properly. It aprears to me 
that much the best plan is for the city to put the streets in such a 
condition that all kinds of service —heat, electricity,whatever it is— 
can be had to the best advantage, and although it may cost a great 
muny millions, I think Mr. Maver said that in the principal streets 
to replace the present subways by tunnels would cost in the neigh- 
borhood of thirty millions. Well, if it cost thirty millions to give 
New York a system of water, gas, electric light, steam heat 
and sewerage, where there will be perfect access to the houses 
and where it will accommodate all these forms of sur ply, it would 
be a very desirable thing, and it would well repay such an invest- 
ment. It, perhaps, costs several hundred thousand dollars a mile 
to pave a wide street in the best style, but a fine a is very 
important, and it is alse most important that a city should be sup- 
plied with its light in the most convenient way. I think we ought 
to look far ahead in this matter and not consider whether the cost 
is three thousand dollars or one hundred thousand dollars per mile. 
Of course, it isimpossibleto judge what the consequences have 
been; and they do not furnish us with the means of arriving at any 
conclusion. ut, although it isa very old idea, nobody has advo- 
cated with any emphasis at all the best investment of sufficient 
capital to obtain the best means of supply for all these conveni- 
ences. 
Adjourned. 





Cornell University Items. 





The programme of the annual inspection tours is about com- 
pleted. ese trips are mapped out with considerable care, and 
opportunities are given those taking them of investigating pro- 
cesses of manufacture and construction, otherwise kept closed to 
the public. Electrical students will this year have the choice of 
two trips, One leaving Ithaca, March 20, will visit the electric 
power plant and light station at Scranton. and from there will go 
direct to New York, with headquarters at the Cosmopolitan 
Hotel. The programme then includes visits to the Westinghouse 
Central Station, Edison Company's office, the Western Union 
Building, the Excelsior Electric Company's Works, the Kdison 
Light Station, the Eickemeyer Works at Yonkers, the Julien Rail- 
road Station in the city, then Edison’s Laboratory at. Orange, and 
the United States Company’s factory and Weston’s Laboratory at 
Newark. The special Eastern trip has Boston for a headquarters. 
From there visits will be made to the Massachusetts Institute of 
Technology, the Boston Electric Light Company’s central stations, 
the Thomson-Houston Electric Light Co.’s Works at Lynn, Har- 
vard University, Brown & Sharp’s Works at Providence, the 
Mather Electric Company’s Works at Manchester, Conn., the 
. Sperbury and Ansonia Works at Hartford, and then on to New 


ork. 
Prof. Alex, Grabam Bell was the non-resident lecturer Friday 
last. He treated his subject, ‘‘Radiaphony,” historically, leading 


up to the prance state of knowledge regarding this wonderful 
science, and recounting his own exceedingly in arenting experi- 
ments in this field. After the lecture he presented the University 


with a radiaphone. 

The material equipment of the Universit 
creased by several additions. Four small Edison dynamos—five 
incandescent light machines—have been purchased. They are in- 
tended for experimental purposes only. A Thomson deciameter 
balance has also been purchased, to be used in the testing of incan- 
descent lamps. A ‘'Poggendorf switch,” of Professor Moler’s 
design, has been recently set up in the laboratory, and Mr. Fowler 
is now at work on a dozen galvanometers, which are also to be con- 
structed in our own shops, 

The Electrical Roginerting Association has again proved suc- 
cessful this year, both the attendance and the papers presented 
having been uniformly good. Professor Ryan again evinced his 
interest in the association at the last meeting by delivering a highly 
interesting lecture on the “History of the Atlantic Cable.’ 


has of late been in- 





Special Correspondence. 
NEW YORK NOTES. 


OFFICE OF THE ELEeTRICAL WORLD, 
167-177 TimES BUILDING, New YorK. March ¢, 1890. 
Pau] T. Kenny will push the trade throughout the East for 
the United Edison Manufacturing Company, 65 Fifth Avenue, New 
York, making a specialty of the Edison incandescent lamps. 


The New York Stencil Works, 100 Nassau St., are manu- 
facturers of special steel and rubber type for all purposes, especially 
indicators, stock regis‘ers, etc., and invite interested parties to 
send for circulars of office specialties 


Robert Blackwell, the former president of the Bentley- 
Knight Motor & Railway Company, has opened offices at 31 Nassau 
street, where I know he will be pleased to cater to the wishes of the 
fraternity on law matters. 


The Universal Arc Lamp Company, 15 Courtlandt street, 
are preparing for a big business in arc lamps for incandescent cir- 
cuits. Messrs. Noll & Davis, 49 West Twenty-second street, have 
taken the agency for this section. 

Samuel Kyle, the old Dey street telegraph and electrical con- 
struction man, has been located for some time at 150 Barrow street, 
and is very busy on steamship werk, and reports that the demand 
for small motors will be large very shortiy on special work. 

E. A. Williams & Son, Jersey.City, assayers and smelters, 
are nanufacturing a special line of fusible wire; they make strong 
claims for this wire as to carrying capaeity and standard resist- 
ance. They also give attention to lead, copper and other castjngs 








Electrical Attachments for releasing horses and lighting 
lamps, like those mentioned in these notes last issue as being in- 
stalled at Newport, R. I., by Hatzel & Bue: ler, have be n put in 
the New York Hospital Ambulance Stables, this city, by the same 
firm. 


Fenn & Braemar are moving to their fine new offices, 47 
Courtlandt street, where they will make a fine exhibition of 
household and general elcctric specialties. They are doing a gen- 
eral constructicn and wiring business. Mr. Fenn is well-known 
among the trade. 


Mr. P. C. Ackerman, American Electrical Works, 18 Cort- 
landt street,is in a happy mood over the recent receipt of large orders 
for insulated wire such as one for 50 tons of overhead wire, of the 
fine, triple-braided, waterproof and weather-proof type. This or- 
der naturally takes time to fill, but the customer gladly waits. Mr. 
Ackerman also reports their special compound annunciator wire 
to be in great demand, as well as their well-known flexible cord, te. 


Mr. Chalmers has just returned from an extended trip in the 
interests of the Empire City Electric Ccmpany, 15 Dey street. I un- 
derstand he has brought home some handsome orders which this 
company can handle to advantage. Their Vienna soft cored carbons 
are having a good sale,and ought to be used extensively by arc light 
companies, as they are very economical, and give a fine illumination. 
They are constantly adding specialties to their already extensive 
stock of telegraph, telephone, electric light, electric railway, power 
and fire alarm supplies. 


P. A. Dowd & Co., of 239 Broadway, representing in New 
York 'the Sprague electric railway and motor interests, have done 
4 most successful business in heir territory all over New York, 
New Jersey and Long Island. Among their latest installations is 
the new road now being installed at Long Island City and running 
to Newtown, on the overhead single trolley principle. They are 
4lso putting in a ventilation outpit in the German Life Insurauce 
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Building, two motors for running elevatorsat Hartley & Graham's. | 


Maiden Lane, and have put a motor ir. Folkhart’s jewelry manu- 
factory at 4 John street, and have 300 other motors running to 
refer to in this city. 
Hazazer & Stanley are extremely busy on wiring for the elec- 
‘ tric light and general home and office specialties; their electric 
| bells, annunciators, door openers, etc., are popular goods in the 
trade and need no word painting to describe them. They are em- 
ploying a large staff of men on contract work; I believe 75 men was 
their high-water mark the past week. They count many promi- 
nent men in New York, Brooklyn and other sections amongst their 
customers. At their factory, 32 Frankfort street, they are con- 
stantly adding to their already iarge force, and to facilitate busi- 
ness have moved their offices to 35 Frankfort street, under the 
management of Mr. Harry Hall, a member of the firm and well 
known among the trade. 


Mr. C. H. Davis, expert and electrical engineer, 120 Broadway, 
draws up plans and specifications for electric light and power 
plants, supervises their construction, and gives expert opinions on 
all kinds of electrical work. Among a few of his installations is a 
450 16-c. p. Western Electric Company’s incandescent plant put 
in the ribbon mill of A. and S. Blumenthals, 210 West Eighty-ninth 
street, N. Y.; 50 lights at H. D. Klots, 507 West Fiftieth street, 
Thomson-Houston system; 750 lights, Edison system, for Smith & 
Kaufman; 700 lights in the Century Club; 800 lights, Deutscher 
Verein; 1,590 lights, Keystorie Watch Case Company, Philadelphia ; 
350, Castle Braid Company, Brooklyn, L. I.; and has a large number 
of plans and specifications and contracts under way. Mr. Davis has 
done all the expert work for Thomas H. Park, of Philadelphia, and 
also on a 3,000-light plant for the Hotel Metropole, Philadelpbia. 


The Empire City Electric Company have just completed 
changes in their storerooms at 15 Dey street, which add very much 
to the attractiveness of the rooms and give the company additional 
facilities for handling their growing business. The manager’s and 
cashier’s offices are now separated from the sales department by a 
hardwood partition, surmounted by an artistic brass lattice, and 
electric lights have been put in both for illuminating and to display 
the large stock of fixtures, cut-outs, shades, etc., which the com- 
pany carries, These, with other less important changes, make a 
marked improvement in the appearance of the offices and sales- 
rooms. At the annual stockholders’ meeting, held on the 6th, the 
following named officers were elected, viz.: O. E. Madden, presi- 
dent; E. T. Gilliland and H. L. Storke, vice-presidents; Frederick 
Lines, secretary; W. T. Black, Jr., treasurer; H. G. Madden, as- 
sistant general manager; J. A. Seely and J. C. Tomlinson. 


Nolh & Davis is the title of a firm of electrical contractors re- 
cently organized in this city, for the introduction and installation 
of all kinds of electric light and power plants. They will give par- 
ticular attention to the equipment of buildings with the popular 
interior conduit system, which they believe to be eminently the 
right thing for this work. Both gentlemen have had years of ex- 
perience in the various departments of electrical engineering. Mr. 
C. A. Noll was for some years a member of the firm of Noll 
Brothers, 65 Fifth avenue, who did so large an amount of wiring 
and installing for the Edison United Company, of that address, 
Mr. E. F. Davis was formerly a member of the firm of Hitchcock, 
Glover & Davis, of this city, and has all the necessary qualifica- 
tions as an electrical engineer. The firm has the agency for the 
Universal Arc Lamp Company, whose lamp is intended to run on 
any low-tension incandescent system of electric lighting. They 
will also carry a full line of dynamos, motors, fixtures, appliances, 
and railway supplies, at their headquarters, 49 West 22d street. 


Mr. J. H. Shay, the well-known representative of the Charles 
Munson Belting Company, has been East on a tour of inspection 
including both Boston and New York. Mr. Shay reports having 
assisted at a very interesting new departure lately, in connection 
with electric raitway work. The Broadway & Newburgh road at 
Cleveland has just bought from him 200 feet of 1‘-inch Munson 
“dynamo” belting for their new power house, this making 800 feet 
altogether. The plant involves a radical departure from previous 
methods. It comprises at present two large Reynolds-Corliss en- 
gines built by E. P. Allis & Co., 18 « 42, with 16-foot fly wheels, 
belting direct from the engine to the dynamos, which are each of 
£0,000 watt capacity. This method is giving the best satisfaction, 
and has shown itself.equal to severe emergencies. Mr. Samuel | 
Andrews, of the Broadway road, was the pioneer in this project, 
which, Mr. Shay says, has brought out some excellent features of 
convenience and econumy. The belts in question are 94 and 111 
fee.. Mr. Andrews is putting in another of these large engines, and 
it will be installed within the next 60 days. 





J. H. Bunnell & Co., 74 Cortlandt street, one of the oldest 
manufacturers and dealers in telegraph, telephone, electric light, 
power, fire alarm, district telegraph and messenger supplies, bave 
to-day the finest salesrooms, I think, in this section, equipped 
with every thing imaginable and necessary for the needs of the 
various lines of business mentioned above. To meet urgent and 
mimediate demands on large orders and to quote competitive prices, 
a large and varied stock of electrical goods has always to be 
carried. For this purpose they have taken the four-story building, 
60 Cortlandt street, convenient to their salesrooms, and are filling 
it up from floor to ceiling in c nvenient shape, with goods ranging 
from the ordinary push button to great reels of wire, dynamos, 
motors, batteries, etc., etc. They also make their porous cup, open 
circuit and dry batteries here. The first floor will be used in pari 
for packing and shipping goods. Their Eickmeyer dynamos and 
motors are having a big sale. . 


The Gibson Electric Company, 74 Cortlandt street, ona 
recent cail, showed me one of their new medical storage batteries, 
inclosed in a handsome mahogany wood case and fitted inside witt 
olack plush, which gives a fine finish to the case and protects the 
battery from damage. The size of the battery is 4 x 4 < 6%, and 
contains current sufficient for performing surgical operations. Two 
will run a dental motor or light a small incandescent lamp for 
several hours. The case is? X55, Mr. John A. Cabot, late 
superintendent of construction for this company, has gone to New 
Orleans to superintend the construction of storage batteries for 
the Electric Traction and Manufacturing Company, of New Or- 
leans, licensees of the Gibson Company. This company has con- 
tracts for 100 cars now under construction. The Gibson Company 
have one hundred 13 F. cells on the new car fitted out by the Daft 
Electric Light Company, of 115 Broadway, which is running in 
Toledo, 0. The Toledo Daily Commercial says: “‘it worked to 
perfection.” The Toledo Blade and also the Toledo Bee speak in 
the same terms of the operation of the car. The Gibson Company 
have cars running successfully at Newark, N. J.; Philadelphia, 
Pa.; Flushing, L. I. It is remarked on the street that the Gibson | 
Company are about to be absorbed by the Edison Company. 


The Tucker Electrical Construction Company installed 
the electric light plant and also the bell service complete and the 
static lighting service for the dining and ball-rooms of the hand 
some new Progress Club at Sixty-third street and Fifth avenue. 
this city, which was opened on Saturday night last. The electric 
light plant comprises 1,260 16 c. p. lamps, the current for which is 
generated by two 650-light Mather compound automatic dynamos 
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driven by two 75h. p. Armington & Sims engines. The dynamos 
are automatic in their action, and any number of lights can be 
turned on or off, the pressure remaining practically constant. The 
main switchboard of slate is ‘ocated in the engine-room, and on it 
jare all the switches controlling the lighting of the building. 
Each dynamo is supplied with an ammeter. One potential 
indicator is employed, provided with a switch, so that it 
can be used with either dynamo. The lights in_ the 
ball-room on the top floor are connected to a special circuit 
running from the main switchboard in the engine room, In the 
ball room is also a beautiful white marble switchboard provided 
with 21 switches, which control the lighting of the entire room in 
sections. The switches for static lighting, and the static machines, 
are aiso placed upon this board, and directly underneath it are the 
lever handles for controlling the rheostats for raising or lowering 
the lights on the stage. The whole board is encased in a handsome 
cabinet. The best Grimshaw white-core wire was used in this in- 
stallation throughout the building, and the whole plant is one in 
which the very best material and workmanship are employed, and 
reflects great credit upon the Tucker Electrical Construction Com- 
pany. a 

The Elektron Manufacturing Company.—aA visit to the 
new shops of the Elektron Manufacturing Company in Brooklyn 
reveals an establishment which is a model of neatness and con- 
venience. The fire which destroyed the old shops on Nov. 1, last, 
hastened « removal to more commodious quarters which had been 
contemplated to accommodate the increasing business of the com- 
pany. The offices and shops are now located on the third and 
fourth floors of Nos. 79 and 81 Washing:on street, only one minute’s 
walk from the East River Bridge entrance, which brings them into 
easy communication with the business centers of both New York 
and Brooklyn. 

The offices are on the third floor near the entrance. Here may 
be found Mr. Cutler, the manager, and Mr. Pe ret, the electrician 
of the company, together with a competent corps of assistants. 
Adjoining the offices are the stock room &nd a completely fitted 
out testing room for testing the Perret dynamos and motors which 
they manufacture. The current for testing is generated by two 
Perret slow-speed dynamos of the multipolar type. The remainder 
of this floor is occupied by the machine and assembling depart- 
ments. Sinee moving into the present quarters the company have 
added largely to their stock of machinery, and but for the very 
compact arrangement they would even now be crowded for room 
in this department. A small room on the north side of the build- 
ing is used for brass finishing, and is ventilated by a Perrett elec 
tric fan, and nearby the very complete equipment of special tools, 
jigs and standards which are used in the manufacture of the 
different parts of the dynamos and motors are methodically ar- 
ranged on shelving. Every part made must fit to a nicety the 
standard gauges and pass the critical eye of an inspector before 
being turned over to the stock room or to the assembling depart- 
ment. 

One striking feature about the factory is the entire absence of 
the large iron castings, such asare usually employed in dynamo 
and motor construction. In place of these, on the south side of the 
machine room, a large quantity of annealed charcoal sheet iron 
may be seen, and a number of wheel presses are kept actively en- 
gaged in punching this material into plates, from which the lamin- 
ated field magnets are built up. 

The winding department is located on the floor above the machine 
shop, and is unique in some respects. Owing to the peculiar shape 
of the field magnets all the winding is done by machines, which are 
at present operated by hand, but the company contemplate putting 
in special machinery of their own design in the near future to do 
this by power. 

The Elektron people report quite a demand for their new,.slow- 
speed motors and dynamos. Amongst recent local sales of their 
slgw-speed machines I note a 50-light plant for Brooklyn, a 75-light 
plant for E. E. Garvin & Co., New York, and a 10h. p. motor to go 
on the Edison circuit in Brooklyn. Thedemand for their smaller 
machines is unprecedented. W. T. HH. 














NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, March 8, 1890. j 


Messrs. Kendall & Slade, the well-known contractors, of 43 
Milk street, have been appointed selling agents in this city for 
the New York Insulated Wire Company, of New York. 

The Thomson Electric Welding Company has mailed to 
its shareholders the report of the United States Naval Board upon 
the applicability of the electric welding process to naval uses. This 
report, which we print fuller elsewhere, is very exhaustive in its 
details, and is one of the highest endorsements which the Welding 
Company possesses of the multitudinous application and thorough 
success of their process. 


The Suburban Electric Light and Power Company.- 
Judge Fields, of the Supreme Court, has sustained the demurrer 
of the defendant in the case of the Suburban Electric Light and 
Power Company vs. the Board of Aldermen of Boston, which was 
the petition for a writ of mandamus to compel the aldermen to 
grant the petitioner a location for its posts in certain districts of 
the city, which, it was contended, the company was to light under a 
contract with Superintendent of Lamps Allen. But Judge Field 
says: “I think that the subject matter of the petition is within the 
judicial discretion of the Board of Aldermen, and that this discre- 
tion cannot be controlled by this court.” The petitioner will prob- 
ably take the case to the full court on appeal. 


Boston Electric Club.—At a regular monthly meeting of the 
Boston Electric Club the following members were duly admitted 
by ballot: As active members—Messrs. L. H. Rogers, Theodore 
Gould, Jr.; D. S. McDonald, KB. W. Rowell, ©. L. Norris, J. T. 
Davidson, Morris F. Whiton, and Mr. Frank G. Stone, of New 
York, as an associate member. It was voted that 1,000 copies of Mr. 
Lord’s paper on Electrical Legislation be printed and circulated by 
the Club. Mr. 8S. E. Barton asked for the use of the rooms of the 
club on the occasion of the organization of the Electrical Mutual 
Insurance Company, and was unanimously granted the privilege. 
The next monthly dinner was announced to be held at Young’s 
Hotel, on Monday evening, the 10th inst., at which Prof. Elihu 
Thomson and Mr. Marsden J. Perry are expected to be present, and 
to take part in a discussion on the ‘‘ Transmission of Klectrical En- 
ergy.” 

Petition for Municipal Piants.—The committee on manu- 
factures yesterday gave a hearing on the petition of Charles E. 
Bowers and others, and Michael Doyle and others for legislation 
authorizing cities and towns to manufacture gas and electricity. 
C. P. Greenough appeared for the Boston Gaslight Company. E. 
W. Burdett for the Massachusetts Electrical Lighting Association 
and ex-Senator John C. Crosby for the North Adams Gaslight 
Company. Mr. Bowers submitted a bill, which, if passed, will per- 
mit any city or town to maintain lighting plants upon the two- 
third vote of the City Council in two successive years in cities, rati- 
fied by the people, and in towns by the two-thirds vote of the legal 
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voters at two annual town meetings. The bill further provides 
for the issue of 20-year 5 per cent. bonds, outside of the limit of in- 
debtedness, the amount of such bonds to be not over 5 per cent. of 
the town’s or city’s indebtedness. The city or town is not to be 
compelled to furnish gas or electricity to any person or corporation, 
except by the order of the gas commissioners after proper. hearing 
The bill provides that the business shall be given in charge of a 
manager, and that the net profits shall not exceed 8 per cent. 








PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
31 Crry Trust BULLDING. PHILADELPHIA, March 8, 1890. 


Wm. H. Weston & Co., consulting electricians and contrac- 
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to act as trustee in the mortgage for the bondholders. and to reg- 
ister the bonds. 


(Vor. XV. No. 11. 








high on the Chestnut street front, which is of French sandstone and 
pressed brick, treated with pleasing architectural effect. The front 
is 42 feet 6 inches, the building extending through to Sansom street» 


The Midgely Wire Belt Company, of Beaver Falls, Pa., ' a distance of 235 feet, where it is six stories high. The process of 


has established a branch office in Philadelphia, No. 49 North 
Seventh street, with Mr. James W. Rabe as agent of the company’s 
Eastern department. It is claimed that the Midgely steel wire belt 
has great strength and flexibility, runs straight and steady under 
varying loads and high rate of speed, and is peculiarly adapted for 
electric light and power machines. 


The Edison Electric Light Company of Philadelphia 
has prepared and issued to its new and intending customers an ex- 
cellent set of specifications for house wiring, with the object of 
preventing poor wiring and avoiding the troubles that arise from 
bad work. Prof.W. D. Marks, the supervising engineer and general 
manager, is to be heartily congratulated upon the systematic re- 
duction he has thus made to practice of the best theory and the 


tors, have e:tablished offices and factory at No. 1,402 South Penn total experience in the art. 


Square, this city. 


The Equitable Electiic Railway Construction Com- 


Wm. H. Weston & Company, of this city, consulting elec-] pany, of this city, reports having closed a contract with the 
tricians and contractors, have established their office and manu- Neversink Mountain Electric Railway of Reading, Pa., for the 


factory at No. 1,402 South Penn square. 


entire electrical equipment of the new mountain railroad. The 


Mr. 0. D. Pierce, No. 1028 Dickinson street, this city, has | road when finished will be eight miles long. The electric cars will 


been appointed the Philadelphia agent of the Perkins Electric 
Lamp Company of Hartford and Manchester, Conn. 


Messrs. W. S. Griffith & Co., the Philadelphia agents of the 
Mather Electric Company, report business active, and the demand 
for the Mather system of electric lighting steadily on the increase. 


Mr. John H. Palmer, of this city, the inventor of a novel 
and highly important electrical device known as the “ electric car 
starter,” favored this office with a visit early in the week. 

The East Reading Electric Railway has placed an order 
with the Electric Railway Construction Company for five addi- 
tional car equipments and for an increase of station capacity. It 
is extending its line 1% miles. 

The Novelty Electric Company of this city is very busy on 
its special lines, including new dynamo machines and electric 
motors. The company’s manufacturing facilities are large, which 
insures the prompt filling of orders. 

Mr. Thomas Foley, one of the best known mechanical en- 
gineers in his section, has established offices at No. 4,029 Fair- 


probably be running before the first of May. Four eight-wheel cars 
—each equipped with two 15h. p. Sprague motors—will constitute 
the initial rolling-stock equipment of the road. 


Franklin Institute Lecture.—Capt. Eugene Griffin, of the 
Thomson-Houston Electric Company, Boston, delivered a lecture 
at the above-named institution on Monday evening, Feb. 10, sub- 
ject, ‘‘ Electric Railways.” Capt. Griffin was greeted by a large 
and intelligent audience, all of whom listened attentively to his 
remarks, which were replete with solid facts and reliable statistics 
regarding the advantages and progress of electric propulsion for 
street cars. 


Mr. H. T. Paiste, of this city, manufacturer of the popular 
“* Paiste’ cut-outs and switches is actively preparing for the mar- 
ket several new specialties, and prominent among them is his new 
porcelain pendant “cut-out.” Mr. Paiste informs me that he has 
already in hand several large orders for his new cut-out, all of 
which must be delivered on or before March 1 ; and he has an order 
in hand for a five ampére single pole switch and 10, 20 and 30 am- 
pére double pole switches, to be finished and delivered prior to 


mount avenue, West Philadelphia. Mr. Foley has had 25 years’ April 1. 


practical experience in steam, hydraulic and electric engineering. 


Telephone Cases Submitted.--A special telegram from 


Wilkesbarre.—It was recently stated that the Sprague system | Harrisburg, Pa., to the Philadelphia Times under date of Feb. 10, 


of electric railway had been in operation in Wilkesbarre for about 
three weeks. This is a mistake. The Sprague overhead system 
has been in successful operation in that city for a period of two 
years. 


says: “Four cases against the American Bel] Telephone Company, 
which is charged with owi: g the State taxes on capital stock and 
gross receipts, were submitted to the Dauphin Co. Court to-day 
without argument. The company’s defence is that it does no busi- 


Lecture on Electricity.—Prof. Wm. D. Marks delivered a] nessin this State and that telephoning in Pennsylvania is done by 


lecture at Association Hall, corner Chestnut and Fifteenth streets, 
this city, on Wednesday evening, Feb. 19. 
and its practical applications.’’ The lecturer illustrated his sub. 
ject by brilliant experiments. 


companies which pay a tax tothe State. A recent decision, it is 


Subject: ‘ Electricity | claimed, sustains this view.” 


A * Patent Adjustable Loose Puiley Arrangement”? is 
being manufactured by the Philadelphia Shafting Works. Its 


J. Elliot Shaw & Co., of this city, report business active at | economy, where high-speed machinery is in use, is especially ap 


their factory, and as having an unusually heavy run on their elec- 
tric call bells and double armature heavy stroke bells. Mr. Shaw 


authorized me to say that ‘‘credit is due to our advertisement in | friction clutch pulleys 
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parent, and it is being rapidly adopted by electric light plants 
throughout the country. Itis, to a great extent, a substitute for 
By its use, itis claimed, thereisa direct 
saving of power, belting, oil and wear on loose pulleys and shafts, 


David W. Dunn, for several years connected with the Boston | Particulars about the “patent adjustable loose pulley arrangement’ 
department of the Thomson-Houston Electric Company, has been | ™&Y be had by addressing Mr. Geo. VY. Cresson, corner Eighteenth 
appointed to an important position on this company’s Pennsylvania street and Allegheny avenue, Philadelphia. 


force. Everybody who knows “ Davy” wishes him a prosperous 
future in his new field of labor. 


Marry G. Clay, Jr., manager Philadelphia office of the Thom- 
son-Houston Motor Company, has made the following electric 


The Cleverly Electrical Works, this city, are pushing the | Power installations during the past ten days: At the Sibley Build 


sale of the popular “Perret” electric motors. Manager Cleverly in- 
forms me that since he took in hand the Philadelphia agency of the 


ing on Filbert street, this city, a 10h. p. motor, operating a Morse 
& Williams passenger elevator, one of the most compact and com- 


Perret motor, he has been successful in bringing this meritorious | Plete plants of the kind I have seen. At Binder & Kelly’s printing 


machine into vigorous competition with others. 

Col. F. TE. Walton, wife and daughter were among the party 
who joined the “electric special” train as it passed through this 
city on last Sunday en route for Kansas City. Col. Walton is pro- 
prietor of the Hotel Stockton, at Cape May, N.J. He was for 
many years the popular landlord of the St. James Hotel, New 
York. 

Messrs. Clay & Pepper, electrical contractors, this city, have 
made estimates during the present week for the installation of 


establishment on Minor street, also in this city, a 7% h. p. motor, 
furnishing power for three of the largest size Campbell cylinder 
presses, four job presses and two paper cutters. This was one of 
the quickest installations of the kind on record. Order was received 
to put in the motor, belting and shafting on Tuesday afternoon, 
Feb. 11, at three o’clock; the equipment was in position, the wires 
strung and connections made, and the entire plant in satisfactory 


~~ | working order at noon the following Thursday. 


Regulating Interstate Telegraphy.— Advices from Wash- 


nearly 4,000 incandescent lights, together with the wiring and con- | ington, D. C., under date of Feb. 5, say: The bill reported to the 
struction work tributary to same, and this firm has orders in hand | 5enate to-day t+ regulate Interstate commerce carried on by tele- 
for constructive work on electric light and power plant equipments | 8™@Ph, provides that it shall be unlawful to make unreasonable 


aggregating 430 h. p. 

Prospective Electric Enterprises.—Advices from Harris- 
burg, Pa.,zunder date of Feb. 26, reports: ‘ Charters were issued 
yesterday at the State Department as follows: Scotdale Electric 
Light, Heat and Power Company, of Westmoreland County, capi- 
tal, $15.009; the Mill and Mine Electric Equipment Company, of 
Pittsburgh, capital $10,000,” 

The Porpotsine Manufacturing Company, 253 Market 
street, manufaeturers of the famous Porpoisine shoe blackings, 
dressings and harness oil, also prepare a superior lubricating oil for 
phonographs, typewriters, bicycles and all kinds of finest mechan- 
ism. The oilis the flnest in the mirket, will not gum, and is en- 
tirely free from acids, etc. 

Partrick & Carter, of this city, report a steadily increasing 
demand for their ‘‘ Disque Leclanche ” batteries since the adoption 
of the new covered cell with clamp connection, or lead-top connec- 
tion. One of the firm stated to me recently that “ testimonials are 
being received daily referring in complimentary terms to the im- 
proved form of Disque Leclanche battery.” 


charges for the service, to give any unreasonable preference or ad- 
vantage to any person or firm; to enter into any-pool for the divi- 
sion of receipts; to give any rebate or reduction in price to any per- 
son, firm or corporation, not given to others, Government, State, 
city and press messages are excepted from the provision relating to 
special rates, but no discrimination is allowed between newspapers. 
The bill includes a provision similar to the long and short haul 
clause in the Interstate Commerce law, making it unlawful fora 
telegraph company to “‘charge any more for a shorter than fora 
longer distance over the same line.” 


Schleicher, Schumm & Co., proprietorsof the “‘Otto” Gas 
Engine Works, report satisfactory business and see several import- 
ant orders ahead for their larger sizes of gas engines. In electric 
stations owned by gas companies, gas power is es’ ablishing for 
itself a reputation for exceptional economy. Its advanfages are 
based on the facts that a gas works can confine all its handling of 
coal to the retort house and reduce this expense toa minimum 
when it uses gas power and has no separate boiler house with an 
extra set of men; besides, the pound of coal goes as far, if not 
further, in a gas engine than in a steam engine, for producing a horse 


Partrick & Carter, of this city, have just issued a neat little | power, and the receipts from coke and tar give a drawback on the 
pamphlet containing a description of their Disque Leclanché] oq] bills, which can not be had on coal reduced to ash 
Battery with improved covered cell. The pamphlet also contains] ynder boilers. Other electrical companies, not identified with gas 


numerous testimonials from the electric-supply dealers, electrical 


interests, are investigating the merits of gas power in connection 


engineers and superintendents of police und fire-alarm systems, | with producer gas, as practical tests have long ago shown that in 


setting forth the good qualities of the battery alluded to. 


this manner a coal consumption of 14 pounds per horse power can 


Mr. H. B. Cutter, electrical engineer, No. 1,018 Chestnut] be reached. Besides direct economy in fuel, there is the feature 
street, this city, was recently appointed Pennsylvania agent for] with gas power of being able to limit the expense directly to 


the Standard Electric Light Company of St. Johnsbury, Vt. Mr. 


the time power is used or required. Among the plants recently 


Cutter installed an incandescent plant—Standard system—in the | equipped with **‘ Otto” gas engines is that of Rockville, Conn., 80 
new Warner building, corner Broad and Wallace streets, this city. | h. p.; Donaldsonville, Coun., 5) h. p., and shipments are under way, 


The building is wired for 300 incandescent lights of 16 c. p. each. 


The Equitable Electric Rallway Construction Com- 
pany have closed a contract with the Federal Street and Pleasant 


each of a 50h. p. “ Otto” gas engine, to the electric companies in 
Barnesville (Ohio), and Portsmouth (Ohio), and Morris (Ml). 


Thackara Manufacturing Company.—As briefly alluded 


Valley Street Railroad Company, Pittsburgh, Pa., for ten additional /t> in my notes recently, this well-known concern has moved 
30-h. p. “Sprague” equipment for the company’s new road. These | into its magnificent new building, 1,524 and 1,526 Chestnut street, 
equipments are forthe Pullman vestibule cars which run on this | which has attracted so much attention during the process of erec- 
line, and which are considered the handsomest railway cars in any | tion, and which is, without doubt, the handsomest establishment of 


city in the Union. 


its kind in the country. The Thackara company has long held a 


An Electric Light Mortgage.—The Conshohocken Electric | prominent position among the manufacturers of gas and electric 


Light and Power Company has decided to issue first mortgage six 


fixtures and art meta] work in this country, and the increased fa- 


per cent. bonds to the amount of $20,000, for the purpose of wiping | cilities afforded by having the manufacturing departments and the 


out the concern’s floating debt and extending the plant. The Nor- 


salesroom under one roof, as in the new quarters, will advance it 


ristown Title, Trust and Safe Deposit Company has been ‘selected ‘ veen further, in this respect. ,_The: new building! is seven stories 





manufacturing begins upon the fifth floor, where are the molding 
and casting shops, and the work is continued in regular stages 
through the descending floors until the basement is reached 
where the finished fixtures and chandeliers. are ready for 
the market. The principal retail show and salesrooms are on the 
first floor, with heavy French plate-glass windows looking out 
into Chestnut street, and are models of beauty and convenient 
arrangement. In the front portion are massed every variety and 
style of gas and electric fixtures, embracing ormolu, bronze, onyx: 
glass and innumerable other kinds. Extending back upon the 
right are a series of luxuriously furnished smaller rooms, given up 
to the display of the finest fixtures ana metal work. The apart- 
ments are lighted by electricity and furnished with soft Oriental 
rugs, rich furniture and divided by graceful portieres. The whole- 
sale departments are upon the upper floors, and are connected by a 
system of speaking tubes with the remainder of the building. In 
the rear of the first flooris a miniature telephone exchange and 
telephones are scattered throught the immense establishment, al- 
lowing communication between all parts. A rapid Otis elevator, 
steam heat and electric lighting are other conveniences. The 
members of this enterprising firm are Benjamin Thackara, the pres. 
ident, who has held that posicion since 1864; Charles Thackara, 
ice-president; A. M. Thackara, superintendent, and Wilbur 
F. Duffy, secretary and treasurer. The history of the firm extends 
back to 1842. Ws ce 





CHAMBERSBURG, Pa., Feb. 24, 1890. 

The Electric Light Plant.—By an almost unanimous vote 
of the people at the regular election last fall, the Chambersburg, 
Pa,, town council were authorized to advertise for bids for the in- 
stallation of an electric light plant. In the latter part of November, 
the Thomson-Houston Electric Light Company, of Philadelphia, 
were awarded the contract for the electrical plant, and the Taylor 
Manufacturing Company that for the steam plant, and work was 
at once begun. Under the personal supervision of their energetic 
electrical expert, Mr. Daniel Killian, the Thomson-Houston people 
pushed their work rapidly to completion. Mr. Frank Lowry, me- 
chanical experu for the Taylor Company, superintended the steam 
plant construction. Mr. Daniel Gilbert is the superintendent and 
engineer of the station, which is 41 feet wide and 55 feet long. The 
building is of handsome design and very complete and attractive in 
its interior arrangement. The engine room contains two 35-light 
arc Thomson-Houston dynamos of the most approved pattern, and 
embodying the most successful and economical principles of arc 
dynamo construction. The engine is an 80-h. p. Beck automatic 
high speed engine with 114% x 15-inch cylinder, and with the dyna- 
mos rests on deep and solid foundations facilitating swift 
and noiseless operation. The boiler is 66 inches in diameter 
by 16 feet long and of 100 h. p., and is placed in a separate room. 
The station is also most advantageously located, being 
central and within a few yards of the main line of 
the Cumberland Valley Railroad, from which a siding projects, ex- 
pediting the unloading of coal, etc., at the boiler house door. The 
satisfaction that the Beck engine gives in electrical dynamo ser- 
vice is demonstrated by the exceeding steadiness and constancy of 
its operation, in driving the dynamos. The superiority of the 
Thomson-Houston light as an illuminant is voiced in the general 
expression of satisfaction and delight that is heard on all sides, 
alike from citizens and strangers competent of judging. The initial 
start was made on the evening of Feb. 13, when Miss Bessie Beck, 
daughter of Superintendent R. M. Bec’, of the Taylor Mfg. Com- 
pany, turned the throttle of the engine, and the current flashed 
along the 14 miles of circuit. The entire tow» and surrounding 
country turned out in honor of the occasion, and a parade of the 
police, fire, and musical organizations, headed by the members of 
Town Council, took place. Every electric light station in the Cum- 
berland Valley, namely, at Carlisle and Cambersburg, Pa., Hagers. 
townand Cumberland, Md., and Winchester, Va., has Beck engines 
driving its dynamos. ~ 





“WESTERN NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
39 Mallers Building, Chicago, March 8, 1890. 


Wilmette, Ill., is agitating the question of electric lights. 

Col. D. B. Dyer, of Kansas City, is endeavoring to have an 
electric railway installed in Augusta, Ga. 

Mr. E D. Floyd, the purchasing agent of the Thomson-Hous- 
ton Electric Company, has gone to Boston on a business trip. 

Mr. Geo. M. Hurd, of Monroe, Mich., was in the city last 
week looking up the good points of the various electric light sys- 
tems. 

The Sperry Electric Company, Chicago, report the receipt 
on Friday last of an order for the complete apparatus for 170 Sperry 
arc lights. 

Mr.S. D. Nesmith, of Toledo, has been figuring with some 
Chicago parties for the necessary material for an electric plant of 
considerable size. ; 

The Pueblo, Col., Gas and Electric Light Company 
have ordered three more dynamos to enable them to supply the de- 
mand for “more light.” 

Mr. A. G. Glascow, Superintendent of the Kansas City Gas 
and Coke Company, has gone East to investigate the merits of elec- 
tricity for illuminating purposes. 

The Consolidated Electric Light Company, Kansas 
City, Kans., have secured a franchise and will light the village of 
Rosedale for a period of ten years. 

The Edison Electric Light Company, Cincinnati, have re- 
tained the services of Ex-Governor Foraker to press their rights for 
an underground seryice in that city. 

The East St. Louis, Ill., Electric Street Railroad has 
been incorporated, to operate a railroad; capital stock, $150,000; 
incorporators, D. Sullivan, H. F. Bader, and H. D. Sexton. 

The Brush Electric Company of Cleveland have breught 
suit against the Union Railway Company of Indianapolis, Ind., for 
using a double carbon lamp that infringes on the Brush patent. 

The Western Electric Company, Chicago, has brought 
stit in the U. S. Circuit Court, against Mr. T. B. Smith, for infringe. 
mentof patent No. 172,993 covering improvements in electric annun 
ciators. 

The Noiseless Audiphone Company was recently organized 
in Kansas City to handle the patents covering J. J. Wolf’s earphone 
The capital stock is divided between A. M. Sloss, Max Welland J. 
J. Wolf. 

M. B. Williard, of the Thomson-Houston Electric Company, 
is installing an electric Tailway system on the line of the North 
Illinois street and Fairview Park Railway Company, in Indian- 
apolis, Ind. 








oF TH os 


— 9 


fro! 


a la 
vol 
frac 
the 


T 
old 
way 
a 
stor 
expr 

T 
mos 
out. 
retu 
ecor 

cien 
T! 
havi 
mov 
vari 
TRIC 
in ge 
Tl 
Col., 
Dow 
will ; 
4 
Gove 
iE 
Kink 
same 
Sout! 
with 
time 
Mir 
of th 
cham 
men t 
kept 
Simm 


Th 
Col., I 
a sys 
Chica; 
of De! 
the sy 

Str 
street 
years | 
subur 
tric p 
severa 
a year 

Geo 
tire e: 
expen: 
a pate 
which 
erally | 
secure 


The 
street, 
combin 
Compa 
them. 
are lan 
erally t 


The 
Comp 
several 
tion at. 
for thei 
linemen 
WORLD 


Mr. | 
building 





Marc 15, 1890.) 


THE ELECTRICAL WORLD. 


203 








The Evansville, Ind., Gas and Electrie Light Com- 
pany, was sold to a syndicate which is believed to represent the 
Standard Oil Trust. The price paid was $700,000, or $100,000 more 
than the capital. 


The Evansville, Ind., Electric Light and Power 
Company has been duly incorporated with a capital stock of 
$100,000, by Thos. B. Byrne, William McLean, Cicero Buchanan, 
Allen Gray, A. M. Owens. 


Mr. 0. M. Hubbard, Cincinnati agent for the Jenney. Elec 
trie Motor Co., of Indianapolis, recently installed a Jenney motor 
for service in pumping the mammoth organ at the Odeon and Cin- 
cinnati College of Music. 


The Chicago, Milwaukee & Lake Superior Telegraph 
Company’s new line between Escanaba and Marquette is in full 
operation and giving excellent satisfaction. This is the line built 
by George Cutter, of Chicago. 


Dr. Pau) Schoop, of Zurich, Switzerland, is in the city ar- 
ranging for the handling of his accumulator, which is now manu- 
.factured at the Oerlikon Works in Zurich, and which was referred 
to in THE ELECTRICAL WORLD of July 20, 1889. 


Interesting to Inventors.--Judge Blodgett, Chicago, 
has decided that if an inventor puts his invention into use and sells 
it‘and then obtains a patent covering same, he cannot enjoin the 
use of the machines previously sold or constructed by him. 


Heisler Electric Light Compary:—Manager Walter F. 
Smith reports the business of his company not only very satisfac- 
tory but steadily increasing in volume, owing to the demand for the 
Heisler system of electric lighting in all sections of the country. 


The Chicago Long-Distance Telephone Company has 
been incorporated to do such business asis necessary to the con- 
struction and maintenance of a telephone line; capital stock, $1,000,- 
000; incorporators, W. R. Omohundro, L. M. Hopkins, and W. M. 
Rheem. 


The Marquette Electric Construction Company has been 
organized and incorporated in Chicago to operate electric machine- 
ry for the purpose of furnishing light, heat, and power ; eapital 
stock, $25,000 ; incorporators, Alfred L. Baker, Samuel S. Parks, 
and Eben F. Runyan, Jr. 


Mr. W. J. Ferris, of Louisville, writes: ‘I have just started 
a 5h. p. Thomson-Houston motor here for pumping purposes, in 
Seelbach’s Hotel, to raise the water to the roof for elevator work. 
It is a great saving in running expense compared with the water 
from the street mains. The outfit is very compact.” 

The Electrical Supply Company, Chicago, have received 
a large number of the celebrated Ayrton & Perry’s direct reading 
volt-meters and am-meters, the readings on which range from a 
fractional part of a unit to one hundred or more. Altogether it is 
the largest consignment of these goods ever received in the West. 


The Western Union Telegraph (ompany has leased the 
old auction house on the south side of Pine street, between Broad- 
way and Fourth street, St. Louis, for a term of ten years, from Mr. 
Rk. J. Lucas, at an annual rental of $6,700.. The building is four 
stories high, and occupies a lot 40 \ 105 feet. About $12,000 will bo 
expended in improvements. 

The Electrical Supply Company, Chicago, are in receip* al- 
most daily of orders for their Ellis oil filter, which they usually send 
out on 30 days’ trial. And the fact that not cne filter has ever been 
returned, but, on the contrary, the purchasers refer to the actual 
economy etfected in the saving of oil, speaks highly for the effi- 
ciency of the filter. 

The Novelty Electrical Supply Company, Cincinnati, 
having found their business far outgrowing their old location, are 
moving to more convenient quarters at 83 Coleman street. Their 
various specialities, some of which were described in THE ELEC- 
TRICAL WORLD of Feb. 1, are classed as staple articles by the trade 
in general, owing to their ready sale. 


The Rapid Transit Electric Kailway, of Colorado Springs, 
Col., are installing 16 miles of the Sprague system. Mr. F. E. 
Downs, of Denver, has charge of the installation, while Owen Ford 
will superintend the wiring. The officers of the company are P. 
W. Martin, president, and A. L. Lawton, secretary: A. A. Mc- 
Governy, treasurer; E. J. Eaton, director. 


Mr. Geo. T. Manson, of Okonite fame, and Mr. W. H. Mc 
Kinlock, of the Central Electric Company, Western agents of the 
same eompany, who have been traveling extensively through the 
South on business, have both got back from the trip, well pleased 
with the results, and have, as usual, succeeded in having a good 
time right through and making lots of friends. 


Mr. John J. Enright, of New York. gave a public exhibition 
of the Gamewell auxiliary fire alarm system in the council 
chamber at Detroit last week. It is the desire of many of the Alder- 
men tha’ the system be installed, as the boxes are supplied and 
kept in repair at an annual rental of only ten dollars. Mr. H. P. 
Simmons, of New York, has also been with Mr. Enright. 


The Carpenter Electric and Storage Company, Denver 
Col., have equipped a chair car attached to the fast express with 
a system of electric lightihg. On a recent run from Denver to 
Chicago Dr. W. A. Johnston and his brother, Mr. T. G. Johnston, 
of Denver, were passengers on the car, and explained the merits of 
the system to a number of railway officials. 


Street Car Charter.—The Chicago corporation owning the 
street car lines in Indianapolis has secured a charter for thirty-five 
years on no condition except that the company shall connect the 
suburb of West Indianapolis with the city. Either animal or elec- 
tric power may be used. The company will at once put down 
several miles of track. The franchise is worth from $3,000 to $5,000 
a year. 


George Cutter, Chicago, was fortunate in disposing of his en_ 
tire exhibit at Kansas City before leaving there, thus saving the 
expense and trouble ot shipping it home. Mr. Cutter has secured 


a patent on his combination tin shade for incandescent lamps, | 


which has proved to be a very saleable article, and business gen- 
erally has increased so rapidly that additional store room has been 
secured. . 


The Novelty Electric Supply Company, of 83 Coleman 
street, Cincinnati, O., have been successful in introducing their 
combination pole top on the lines of the Cincinnati Street Railway 
Company, whose road of 34 miles will be exclusively equipped with 
them. The Novelty Company are receiving large orders for their 
are lamp windlass and insulated pulleys,and report business gen- 
erally brisk. 


The J. C. Walsh Gasoline Torch Manufacturing 
Company, Chicago. who suffered so severely by reason of the 
several fires occurring in the old Burton block, are again in opera- 
tion at 48 West Adams street, and about ready to fill large orders 
for their blow-pipe torches and centinuous gasoline blast torch for 
linemen’s use, both of which were illustrated in TH& ELECTRICAL 
WorLpD of Aug. 3, 1889. 


Mr. M. B. Balley, the Engineer in Chief of the Government 


said: ‘“‘ During the past year we ran every day of the 365—that is 
we never stopped our machines from January Ist till December 
3ist., running day and night, except for 29% minutes on one oc- 
casion, when a bolt in a clutch slipped out and had to be replaced.” 
The system used is the United States (Weston). 


The Knapp Electrical Works, Chicago, have secured the 
exclusive agency for the middle west, of Young’s automatic safety 
cut-out, described in the THE ELECTRICAL WoRLD of Feb. 1, 1890, 


circuits, to insure safety against accidents. It operates automati- 
cally, to render the wires “dead” instantly on the breaking of the 
circuit, and so quick and efficient is its action, that an accident 
following the breaking of a high tension circuit wire, is said to be 
an impossibility. 

Telephone Quotations.—Col. 8. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks as 
follows: 


SD as tite co's dae'e” $290@$295 | Cumberland............ $ 49@ 
Central Union.......... 58@ 59| Wisconsin............... 116@ 117 
rece 96@ 98/| Bell of Missouri......... 140@ 145 
Great Southern......... 30@ 32| Iowa Union............. W3@ 2 
SUID sj 0ca ino g sans» 38@ 40| Missouriand Kansas... 54@ 55 
Rocky Mountain Bell.. 40@ 45 ; 


ELECTRIC LIGHT STOCKS. 
Chicago Are Light and Chicago Edison Co.... .$108@$112 
ng er ee Pr ee $91@ 

Mr. W. E. Phelps, a prominent coal miner of Elmwood, UL., 
was in the city last week, and in referring to his electrical plant, 
said: ‘The value of electricity in its application to certain work 
required in mines cannot be overestimated. In our Own expe- 
rience the practical saving in operating expenses in the driving of 
the pump alone is remarkable. Formerly it cost us—say the rela- 
tive sum of $1,200 to operate our pumps by steam, while the cost 
now is less than $300. When using steam the prime factor of ex- 
pense was the cost of maintenance and operation, and each exten- 
sion of the line of pipes meant an additional consumption of power. 
With the electric motor you can move your pump to any part of 
the mine, and at an expense of less than $50 a discharge pipe can 
be driven or sunk through the earth to the proper level, and the 
circuit completed with wires drawn through a smaller pipe, and 
this can be repeated as often as necessary.” 


Incorporations.—The Warrensburg Electric Company, of 
Warrensbu.g. Johnson County, Mo.; capital, $25,000. Incorvorators, 
James H. Christopher, of Pertle Springs, Mo.; James VD. Eads, of 
Warrensburg, Mo., and George B. Shaw, of Eau Claire, Wis. Ob- 
ject, to manufacture, generate and sell electricity for light, heat 
and motive power. The Commercial Telegraph Company. of St. 
Louis; capital, $60,000. Incorporators, H. ¥. Kleibacker, St. Louis, 
and G. M. Meyers, E. L. Martin, C. E. Hopkins, P. H. Madden, 
S. B. Ladd, all of Kansas City. Object, to construct and operate 
lines of magnetic telegraph. The Cobb Electric Lamp Company, of 
Chicago; capital, $100,000. To manwfacture electric lamps. Incor- 
porators, C. E. Gaylord, C. N. White, and M. J. Trust. The 
Mount Pulaski Electric Company at Decatur, Ll)., to furnish, light, 
heat and power, with a capital stock of $6,000; incorporators, G. J. 
Parke, V. H. Parke and W. B. Chambers. The Cook County Pas 
senger Railway Company, at Chicago, to operate a street railway; 
capital stock $100,000; incorporators, N. Atchison. G. S. Dudley, H. 
J. Reynolds. Illinois Electric Material Company, at Chicago; to 
deal in electric goods; capital stock, $25,000; incorporators, A, J. 
Stone, E. F. Abbott. and CE. Byrne. 

The Detroit Electrical Manufacturing Company is the 
name of a new organization that has completed and filed its 
articles of association. The company is capitalized at $350,000, with 
$35,000 of cash already paid in. Those associating are Thomas 
Harris, Henry F. DeB. Cameron, Wm. C. Bennett, N. K. Riddle, 
Alfred Woodward and Wm. L. Wild. The first two are the well- 
known English electrical inventors, and the new company will 
own all the patents Mr. Harris has taken out, among them the 
plate used in his improved storage battery, which he confidently 
asserts has an advantage of 14 per cent. over any other device. 
The motor employing the plate has been under test on one of the 
Detroit electric railways for the past two months, and it is upon 
the demonstration made that the new company is organized. The 
company will also own the “Harris smproved Wimshurst Influence 
Machine,” and will do a general business in the line of manufactur 
ing electrical goods of all kinds, particularly for the equipment of 
storage battery electric railways. A site will be selected at once 
and the erection of works begin withcut delay. The shares of 
stock subscribed is as follows: Bennett, 5,000; Riddle, 5,000; Wild, 
$5,003; Harris, 3,334; Woodward, 3,333; Cameron, 3,333. The direc- 
tors yesterday elected Wm. O. Bennett, president ; Nelson K. 
Riddle, vice-president, and Wm. L. Wild, secretary and treasurer. 
Mr. Harris will be the general superintendent. 


St. Louis Notes.—Ihe Citizens’ Electric Light and Power 
Company, of East St. Louis, gave a banquet in their new station 
on the completion of their power house, after which the guests 
were conveyed about the city in carriages to witness the perfect 
illumination afforded. The Fort Wayne Electric Company furnished 
the electrical apparatus, the dynamos being driven by Westing 
house engines. 

The Lindell Railway Company, having had twelve Sprague mo- 
tor cars in operation for some time, are now having their entire 
line equipped witb Sprague apparatus, the complete installation 
calling for 1,000 h. p. in generators and in steam power, and 100 
motor cars, each equipped with two 15 h. p. Sprague motors. 

Mr. Frank J. Sprague, of New York, visited St. Louis last week. 

Mr. Jas. J. Wood, of the Fort Wayne Electric Company, ex- 





plained to the Board of Public Works the advantages that he | 


thought would be derived from using his improved arc lamp. 
Bailey Roeth, proprietor of the Union Telegraph Company, which 
promises to make a skilled telegraph operator of a student in three 
months upon payment of $40, was arrested March 6 for fraud. 
rioeth is said to have obtained about $10,000 in the past six months 
from gullible students at $40 a head. He stipulated that all gradu- 
ates would receive situations worth $100 a month. When graduates 
demanded situations, Roeth would smile and say he had a nice 
t lace in South America, Mexico or Siberia, which a man or woman 
about the size of the graduate could fill. F. pe L. 





BRYAN, O., March 3, 1890 
The klectric Light Plant installed here Sept. 1, 1889, is in 
| successful operation with four circuits, with 21 miles of ** K K” 
line wire. The station is a neat, substantial brick structure, 
35 x 54 feet, 150 h. p. boiler, one 85 h. p. Beck engine, which is cer- 
tainly one of the quietest and smoothest running engines I have 
ever seen. The fuel used is Lima crude oil, which is stored in three 
buried tanks, and which is raised and fed to the burner by an inde- 
pendent engine. In the dynamo room are three dynamos, 
two 35-light Schuyler machines and 
machine, giving one hundred and twenty 
lights, which for brilliancy cannot be 
| can be equaled. There are 42 double carbon street lights, 
jand the remainder of the 78 are used in stores, The 
four circuits are two street circuits, one 10 o’clock and one 
| 12 o’clock circuit. The commercial lighting began June 1, 1889, and 





2,000 « p. 


and which has been especially designed for use on all-high tension } 


one 5S0-light Schuyler | 
arc | 
surpassed, if they | 


secured their contract with the town. The inside wiring is done 
| with underwriter wire. The power is less than %h. p. to each 
2,000-c. p. lamp at 96-10 ampéres. There have been several commit- 

tees here viewing the lights, and they are all full of praise for the 
Schuyler system. The successful working of this plant has sold 
other plants to the village of Hicksville, the town of Hudson, Mich., 
and also vo the town of Angola, Ind. K, 








THE TELEGRAPH. 

The Direct U. 8S. Cable Company has opened a new branch 
office at 40 Hope street, Glasgow, Scotland, very conveniently 
situated for the produce merchants of that city. 

The Fast-Sending Telegraphic Tournament.—Mr. A. B 
Chandler, president of the Postal Telegraph & Cable Company, has 
written Mr. Catlin expressing his deep interest in the forthcoming 
fast-sending telegraphic tournament and enclosing his company’s 
check for $50 as a subscription. Mr. Chandler points out that de- 
sirable as is high speed yet still more important is accuracy, and 
he offers a prize of $10 to the operator who in the tournament shall 
be adjudged the clearest and best sender, regardless of speed, and 
another prize also of $10 to the receiving operator whosjal!l make 
the best *“‘pen and ink copy,” including all the “ear marks” required 
for the identification and record of messages. 

Referring to Mr. Chandler’s prizes, Mr. Catlin says: "I appreciate 
the importance of receiving operators making a clear and accurate 
copy under observation and criticism, and shall feel disappointed if 
some of our operator ‘artists’ do not compete for this prize.” 

The regular prizes offered are as follows: Class A, first prize, $100; 
second prize, $75. Class B, first prize, $85; second prize, $65. Ladies 
class, first prize, $50; second prize, $40. Old timers, first prize, $50; 
second prize, $40. 








CHE ELECTRIC. LIGH' 


The Mount Morris Electric Lightand Power Company, 
of New York City, is about to increase the capacity of its centra. 
station plant in Harlem. The company ordered a few days ago 
Westinghouse alternating current apparatus of |,500 lights capac- 
ity. With this addition, the total capacity of the plant will be 11,- 
500 lights. . 

The Beaver Valley Electric Company, of Rochester, Pa., 
is about to begin the furnishing of electric light. The organization 
was chartered a short time ago, and a few days since a contract 
was made with the Westinghouse Electric Company, of Pittsburgh, 
for alternating current apparatus. The company will start out 
with a capacity of 1,000 lights, and increase as occasion demands. 

The Key West Gas & Electric Lighting Company has 
just been purchased by the Thomson-Houston Company, which 
thus secures all the plant of the former, and a 30-years exclusive 
franchise for furnishing the city of Key West with gas and electric 
lights. This is one of the most valuable rights that has recently 
been acquired in the South. The Thomson-Houston Company are 
to be in operation by Nov. 1. 

Denison, ‘Tex.—Since the Westinghouse Electric Company 
has brought out its new are light system, orders for are lighting 
avyaratus have wonderfully increased. Among the latest con- 
tracts is one for a 60-light arc machine for Denison, Tex., and an- 
other from Saratoga, N. Y., for the same kind of dynamo. The 
plant in Saratoga Springs is a new one, and it will be furnished ex 
clusively with Westinghouse apparatus, the incandescent light 
capacity amounting to 1,500 lamps. , 

Pasadena, Cal.—Mr. 8. L. Walkley writes us: “‘We have an 
electric light company here, and a city council. Recently, on 
account of the cost of wood out here, the electric light company 
has been using iron poles, where but two or three wires were car 
ried, on account of their cheapness. The local papers have been 
declaiming against them, urging the great danger in their use, and 
the matter has finally come up before our city fathers, who have 
wisely referred it to the city health officer. What his decision will 
be I cannot predict.” 

Dowagiac, Mich.—The people of Dowagiac, a little town in 
Michigan, must be exceedingly well pleased with their incandes- 
cent street lighting system. The local newspaper, the Dowagiac 
Times, devotes over two columns of its space ina late issue toa 
full -description of the electric light plant and extols the merits and 
advantages of the system in an unstinted manner, capping the 
climax by stating that Dowagiac is the best lighted city in the 
United States. The plant has a capacity of 750 lights, generated by 
a Westinghouse alternating current dynamo. 

Laconia, N. H.—The Laconia Electric Lighting Company has 
partly reorganized. Mr. J. F.Mermll has been elected general 
manager, vice A. H Rennie, of New York, resigned, and Gardner 
Cook, director, vice N. Irving, of New York, resigned, making it 
altogether alocal company. It has 50 arcs of the Arnoux-Hoch- 
hausen system in operation and 1,200 incandescent lamps of the 
Edison 3-wire system. The arcs:are run by steam and the incan- 
descents by water power, but the company proposes to put in a 190 
h. p. Cummer automatic engine, using sawmill waste for the 
boilers, and to discard the water power altogether, R. G. Reilly is 
the superintendent. 

Dr. V.'T. MeGillycuddy, the superintendent and electrician 
of the Rapid City, Dak., Electric and Gas Light Company, is visit- 
ing friends in the East while settling up some business matters, 
| and will probably place an order for an alternating dynamo and a p. 
paratus before his return. Although he has now settled down asa 
quiet member of the electrical fraternity, there are few men living 
who have had the same adventurous experience in frontier life that 
Dr. McGillycuddy has enjoyed from the time his failing health 
| compelled him to give up the position of demonstrator of anatomy 
in the Medical College at Detroit till he resigned the government 
| office of Indian Agent of the well-known Red Cloud tribe of Sioux. 
| In 1873 he was connected with the International surveys along the 
49th parallel; in 1874 with Custer in his famous march to the Black 
Hills; in 1876-77 with Crook and the gallant Mackenzie, until after 
the death of Crazy Horse. when he led the long line of Sioux that 
filed across the Chadron on their way to the Missouri on that cold, 
blustery day in the fall of 1877. Since then his record as the guardian 
of the interests of that most rebellious set of Indians is well known, 
and for once the copper-colored men found a master who knew no 
fear. 





APPLICATIONS OF POWER, 


Mr. George Westinghouse, Jr., has devised a new type of 
brake for use on electric street car lines. 


A Telegram from London, dated March 6, states: The pro- 
| moters of the scheme to substitute electricity for steam as the mo- 

tive power on the underground railway system of London are 
| enthusiastic over the successful test of one of their motors, which 
was made on the Clapham line yesterday. The motor drew an 








building, in referring to the electric light plant there operated. | the corporation started Sept. 1, 1889, at which time the company | ordinary train at the rate of 20 miles an hour without the slightest 
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difficulty, and the fact that the work was performed 70 feet beneath 
the surface and invulved passage through the tunnels under the 
river showed the fallacy of the objections of those who have con- 
tended that the use of electricity underground is not practicable. 





MISCELLANEOUS NOTES. 

Mr. Edison Ready for Work Again.—Mr. Edison has been 
spending a month in Charlotte, N.C., with his family. He hada 
severe attack of influenza, but letters that have been received in 
Orange from him recently say he has fully recovered and is ready 
for work again. He expects to be back in Orange in about ten days. 
He has been vaccinated during his trip in the South. 


Important Decision.—In Chaffee v. Telephone Construction 
Company, Supreme Court of Michigan, November, 1889, it was held 
that one who erects a building by the side of telegraph and tele- 
phone wires, which are on his own land, makes no protest against 
the maintaining of the wires, allows his tenant in the building to 
use one of the wires for business purposes, and thus goes on for 
years, making no complaint whatever, cannot recover of the owner 
of the wires for losses on the building by fire which might have 
been averted but for the hindrance to the work of the firemen, oc- 








casioned by the wires. This judgment was rendered by a divided 
bench. Campbell, J., dissenting, said that while delay in com- 
plaining might cut off a right to sue in equity, ‘‘ nothing short of a 
statutory limitation can bar a suit at law; and where a wrongful 
entry or intrusion is made without license, no license can be legally 
presumed from inaction. It is not ia the power of a city to license 
anyone to damage or encroach on the property of individuals, and 
no justification can be-based on it.”—The Law, March, 1890. 


Westinghouse Electric Company, Pittsburgh, Pa.— 
The method of furnishing electric light on the meter system is 
daily becoming more and more recognized as the only equitable 
manner of supplying the electric current. This is a fact which is 
now as readily acknowledged by the consumer as by the electric 
light companies. The former appreciates the meter because he 
knows he only pays for what he uses; and the companies are 
equally confident, because the meter ass res them a fair return for 
their invested capital. 

In view of this it is not to be wondered at that the sale of meters 
for registering the electric current is constantly increasing. Among 
the alternating current meters the Shallenberger meter, owned 
and manufactured by the Westinghou;se Electric Company, Pitts- 
burgh, Pa., has met with extraordinary success. The company has 
already made over 17,000 meters, of which number 16,000 are in 
actual daily operation, while the balance are contracted for. 


The meter is a purely mechanical contrivance, and its workings 
are perfectly accurute. 





BUSINESS NOTICES, 


Battery Cut-Out.—Attention is called to a simple device for 
disconnecting gas lighting batteries if accidentaily grounded. It 
is cheap, sensitive, never needs watching, and has no clockwork to 
be kept wound. Terms furnished by the Electric Supply Company 
of Syracuse, N. Y., No. 105 South Warren street. 

Okonite .—The Pittsburgh Leader of Feb. 23, publishes an arti- 
cle entitled ‘‘The Deadly Wire,” in which a vigorous protest 
against poor and careless workmanship and the employment of 
cheap material in the wiring of public and private buildings is 
made. It protests and rightly so against the employment of any 
but first class and competent mento carry out the work. With 
reference to a safe and reliable wire, the Leader prints a lengthy 
interview with Mr. George O. Morse, of the Morse Supply and 

| Construction Company, of Pittsburgh, agents of the Okonite Com- 
pany in that city, who proves himself to be a thorough believer in 
the insulating properties of Okonite, and recommends its use very 
strongiy. E 
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421,394. Railway Telegraph; James S. Foley, of Toronto, 
Ontario, Canada, Assignor of one-half to Joseph Ruse, of same 
place. ‘Application filed May 31. 1389. In an electric signaling 
apparatus, wires connected to an electric magnetic bell, buffers 
normally electrically connected to the wires to form an electrical 
connection between the cars in combination with binding-posts 
and a circuit making mechanism. 


421,39%. Cut-Out; Gustav A. Frei, of Boston, Mass., Assignor | 
to the Bernstein Electric nage Company, of Portland. Me. Ap- 
plication filed Oct. 12, 1888. ‘The invention consists of an electro 
magnet, in the magnetic field of which the main line contacts are 
placed. A pivoted lever or arm is held in its abnormal position | 
against the tension of a spring by a fusible retaining link, the 


eee 


ee ee 
.¢@ 
link being adjacent to the main line contacts, so as to be heated 
by the arc established. 


428,398. Conduit for Electric Railways; Patrick H. Grif- | 
fen. of Buffalo, N. ¥, Application filed Nov. 9, 1889. A conduit 


No. 421.781.—ELEcTRIC CONDUCTOR. : | 


for electrical conductors, composed of a metallic body with a non- 
conducting lining attached thereto by means of prongs. 


421,489. Annuneiator; Thomas H. Shipway and James R. | 
Dowdell, of Toronto, Ontario, Canada. Application filed Oct. 9, | 
1889. The invention consists of an arm pivoted on the face of the 
annunciator frame in such a manner that the arm will drop at 
right angles to the cenire of the magnet the instant that the cir- 
cuit is completed through the same. | 


421,449. Electro-Magnetic Valve-Controller; John V. | 
Stout, of Easton, Penn. Application filed Nov. 15, 1889. In an | 
apparatus for actuating valves, dampers and the like, the com- | 
bination of a main lever, a locking Gevice arranged to move into | 
and out of the path of the main lever, to lock or release the same, | 
armatures carried by the levers. and electro magnets arranged 
within ttracting distances of the armatures and serving to move | 
the levers. | 


421,457. Hlectrie Belt; Merian Wadleigh of Kansas Cicy, | 
Mo., Assignor to Clarence 8, Gilbert, of same place. Application 
fil. d June 25, 1889. In an electric belt, the combination, with a 
battery, of an induction coil connected to the terminal wires of 
the battery, the electrodes connected, respectively, to one of the | 
terminal wires and to the induction coil, the vibrator, the switch | 
connected to the terminal wires, and connecting wires connecting | 
the switch to the vibrator and one of the electrodes. 


421,164. Electric Railway Car} Herbert C. Wirt, of Bos- 
ton, Mass. Application filed Jan. 19, 1889 The invention consists 
in including in series with the motor a storage battery ani con- 
necting the lamps in multiple are with the s.orage battery, the | 
ane bean in a series with the motor 


421,469. Are-Light Carbon; Walter Evnest Adeney and | 
Llewellyn Saunderson, of Kingstown, County of Dublin, Lreland. 
Application filed May 15, 1 The invention consists in the | 
manufacture of carbons from a mixture of coke, coal, and an in- | 
fusable or a difficultly fusible material by heating the mixture | 
under pressure in a mold. } 


4215479. Dynamo Electric Machine; DeWill B. Brace, 
of Lincoln, Neb. Application filed August 27, 1889. The combina- 
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No, 421.479.—DyYNAMO ELECTRIC MACHINE, 








tion, with fixed field magnets having two or more <pgeetn pairs 
of fixed polar projections, wound With armature coils of mag- 
netizable masses moving ina plane perpendicular to the magnetic 
force between the opposing poles, and successively closing the 
magnetic circuit between successive pairs of polas. 


421.498. Apperetas for Heating Water and Generat- 
ing Steam y Blocertesey ; John C. Hubinger, of Keokuk. 
Iowa. Application filed July 13, 1889. The invention consists in 
bringing sections or columns of the water within the influence of 
the electric current between and around a pair of plates, creating 
currents in the mass of the water, 80 that the whole mass comes 
subject to the required conditions,whereby the entire mass is rap- 
idly heated and steam generated. 


421,499. Art of Heating Water and Generating Steam 
by Electricity; John ©. Hubinger, of Keokuk, Iowa. Supe: 
cation filed July 13, 1889. The invention consists in transmitting 
through a limited and comparatively small section or column 
of the water to be heated an electrical current of sufficient energy 
to overcome the resistance of such section or column, thereby 
directly heating the same, causing consequent circulation in the | 
water, and the entire mass or y to become progressively in | 
like manner part of the circuit and heated, and steam to be gener- | 
ated therefrom, 


engage neaes Pb 


Aug. 27, 1887. The combination of an indicating plate or other 
surface, one or more rdds for same to slide upon, teeth on the in- 
dication plate or surface, an electro-magnet with armature ar- 
ranged to eugage the teeth or their equivalent, metallic section 
strips and one or more combs to move over the strips. 


423,530. Time-Alarm: George H. Straight, of Kingston 
R. I. Application filed Aug. 13, 1889. The invention consists of 
a relay or station having an electrically-connected, loosely- 
mounted wheel revolving in unison with the hour hand of an 
electric time-piece or central clock, conducting and non-conduct- 
ing discs secured to a central shaft, springs connecting the wheel 
and_discs, a dial and pointer, means for revolving the shaft, an 
alarm circuit electrically connected with the discs, and a switch 
= short circuiting the current passing through the alarm cir- 
cuit. 


| 421,535. Switch for Systems of Electric Locomotion 3 


Frank Wheeler, of Meriden, Conn. Application filed June 19> 
1889. The invention consistsin a rising and falling or vertically 
movable and laterally adjustable switch track. 


421,567. Electric Clock ; William Grah, Jr., of Toledo, O. 
Apphication filed May 19, 1888. In combination with a sliding bolt, 
a nose piece pivoted thereto, a dog or catch for locking the nose 
a in position, and means for operaving or releasing the dog or 
catch. 


| 421.596. Incandescent Lamp Socket; William P. Kooko- 


Rey: of Brooklyn, Assignor to the Kookogey Electric Company, of 
New York, N. Y. Aspresan tiled Sept. 26, 1889. The invention 
consists. in general, of a socket for incandescent lamps containing 
a branch circuit through which the integrity of that part of the 
circuit containing the lamp is maintained when the lamp is cut- 
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No. 421,.801.—ELEctTRIC BATTERY. 


out, and a circuit closer in such socket, independent of the lamps, 
to open and close the lamp-circuit in alternation with each other. 


421,630. Electric Lamp Adapter: James Stewart, of New 
York, N. Y. Assignor of one-half to Edmund C. Stanton, of same 
piace. Application filed August 4, 1888. An electric lamp adapter 
‘ormed of a button of insulating material, a screw-threaded peri- 
pheral hand surrounding the button, a ring imbedded in the but- 
ton and connected electiically with the band, and a centrai stud, 
provided with a contact piece. 


421,636. Telephone Switch; Erastus C. Titus, of Catskill, 
N. Y., Assignor of one-half to Harry M. C. Vedder, of same place 
Application filed Sept. 3, 1889. ‘the combination of the switch- 
board, the angle plates of conducting material secured thereto, 
the elastic switch lever secured firmly between the angle-plates, 
and the contact plates secured to the switch-board on opposite 
sides of the switch leyer and having upturned contact points. 


421,666. Electrode for Secondary Batteries; Hiram H. 
Carpenter, of New York, N. Y. Application filed Dec. 2, 1889. 
The invention consists in forming a thin, strong casing or sup- 
port for the active material by submitting metalin a suitable 
mode to a heavy pressure, whereby a casing or support of great 
density and durability is obtained. 


421,677. Support for Trolley Wires; John H. Cunning- 
ham, of Chelsea, Ma s. Application filed Oct. 4, 1889. The inven- 
tion comprises the applicatioo. preferably, to each end of the 
supporeing wire ofatake-up spring carried fd the pole and of 
sufficient strength and movement to permit of the contraction «r 
elongation of the wire preferably from the trolley support in 
in either direction. See illustration. 


421,733. Carbon for Are Lamps; Edward L. Liedke, of 
Sandusky, O., Assignor of one-half to Frank K. McCormick, of 
same place. Apgionten filed July 22, 1889. A hollow carbon, 
having a reduced solid end formed integral therewith, whereby 
the carbon has nearly the same area in cross section at all points 
in its length, and is adapted to be beld in a small holder of 
small bore. See illustration. 


421.781. Electric Cenduetor; John A. Stoughton, of East 
Hartford, Conn. Application filed Dec. 4, 1889, The invention 
consists of a metallie wire or other conductor of electricity, in 
combination with a series of mutually articulated glass cylinders 
inclosing the conductor. See illustration. . 


421.790. Electrie Motor; Phillip B. Walsh, of Philadel 
Assignor to Charles M. Rhodes, of same place. Application ‘led 
Oct, 3, 1888. The invention consists in the combination with a 
brush and a brush holder loosely pivoted to lugs on the holder 
bar by means of a pintle; the brush is kept normally in contact 
wan the commutator by means of a spool spring arranged on the 
pintle. 


421,791. Electric ay Signal; Willie C. Wal ; 
Richmond, Va., Assignor ofone-half to ht. B. Meatemm’ of 
same place, Appiication May 29, 1889. An electric railway 


signal, consisting of a pair el conducto lated 
each other and extend ne the track, a aor oe 


vehicles on the track, vehicle ha 
with the two conductors. a source of nese = t paeene o~ 
electric alarm in the circuit, a multiple switch havi its movable 


and a stationary contact with the main on a short 


sigan counted with quoter stationary, ola ofthe wich and 


source and alarm, another short circuit connected with another 
stationary point of the switch and main circuit, and a tele- 
graph key in the last-mentioned short circuit. 

421,800. Mouth-Piece for Telephones; Ruel W. Whitney 
and Byron K. Cowles, of San Francisco, Cal. Application filed 
Oct. 2, 1889. A tubular holder for telephone mouth-pieces, screw 
threaded for the purpose of receiving a mouth-piece, and having 
on its inner end a gauze wire-netting, to prevent the too forcible 
sound of the voice passing through. 


421,801. Electric Battery ; Charles Williams, and Gustay 
A. Liebig, Jr:., of Baltimore, Md, Assignors to the John A, 
Barrett Battery Ccmpany, of same place. Application filed Oct. 
31, 1889. A seal or stopper for an electric batiery, consisting of a 
mass of adherent material in a viscous or semi-fluid condivion in 
which the battery wires are embedded, a superimposed solid 
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No. 421,7838.—CARBON FOR ARC LAMPS. 





stopper, and a hard substance oe below the adherent ma- 
terial, forming the foundation for the stopper. See illustration. 


421,802. Flexible Electric Connection 3 John F. Wollen. 
sak, of Chicago, Il. Application filed Oct. 19, 1889. The comb.’ 
nation of a floor plate, a flange extending out therefrom and bent 
or overlapping at its edge, an insulating piece fastened thereto 
by the bent or ererneping edge of the flange, and tubes arranged 
in the insulating piece and in metallic connection with the wires 
of the circuit. 


421,8 19. Ensulator; John W. Davy, of Pittsburgh, Pa. Ap- 
plication filed June 26, 1889. An electric insulator, consisting of 
two separate members adapted to be clamped together, each 
having a base or a dovetailed portion on its lower side, and one 
member having a groove in its side to receive the conductor, 
and the other member having a corresponding tongue on its inner 
side to fit in the groove and clamp the conductor therein. 


421,841. Klectrical Indicator; Leo Bock, Jr., of New York, 
N. Y., Assignor of one-half to Charles L. Wright, of same place. 
Application filed July 18, 1889. The invention consists, in provid- 
ing circuit making and breaking devices operated correspond- 
ingly with the movement of the clevator and opening and closing 
electric circuits, including electro-magnetic devices, actuating a 
=, wae or plate bearing indicating numbers, letters, or other 
characters. 


121,853. Automatic Fire Alarm System; George F. Bulen, 
of 'Tompkinsville, N. Y. Application filed June 18, 1889. Ina fire 
alarm system, the combination of a main line from the central 
station to the building under protection, a local circuit comprising 
a given number of normally connecied sections and in proximity 
to the main line within the building, thermostats in conneeti b 
with the main And locai lines, an automatic circuit controlling de- 
vice, through which the secticns of the local line are connected in 
series, and an electro magnet in a circuit adapted to be cciiplet- 
ed by th- closing of a conneciion between the main and local lines 
by one of the thermostats, and adapted, when energiv eda, to sei in 
operation the circuit controlling device, whereby the several scc- 
tions of the local line are isolated from each other. 


421,854. Automatic Fire Alarm Transmitter; George 
F¥. Bulen, of Tompkinsville, N. Y. Application tiled June 18, 
1889. The combination, in a thermostatic fire-alarm transmitter 
with a spring actuated train and contact arm carried thereby, 
and forming one terminal of an electric circuit, of an insulated 
metallic inclosing case forming the other terminal of the circuit, 
and having a line of perforations therein, and removable metallic 
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No. 421.677.—SUPPORT FOR TROLLEY WIRES- 


plugs or contacts inserted in perforations in position to be en- 
countered by the contact arm, 


421,864. Hanging Device for Electric Lamps; William 
. Layng, of New York, N. Y., Assignor to &. Samuel Miller, 
Paul J. Chassagne and William R. Palmer, of Akron, O. Appli- 
cation filed Oct. 25, 1888. The combination, with a spring actu- 
ated roller, a supporting frame, and wires connecting an electric 
lamp with a dynamo, of collars rigidly fastened to the roller to 
which the wires from the lamp are attached and collars loosely 
mounted upon the rigid collars and to which are attached the 
wires from the dynamo. 


421,882. Visual Annunciator for Call-Boxes; Paul Sei! 
ler, of San Francisco, Cal. Application filed June, 21, 1889. Ina 
call-box the visible annunciator mounted upon one end of a lever, 
a cam upon the character wheel engaging the opposite end of the 
levers, whereby the lever is moved about ‘ts fulcrum so as to con- 
ceal the annunciator, a magnet, an armature actuated by the 
magnet, and carrying a detent by which the lever is held up until 
released by the action of the maguet. 


optes of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents issued 
ince 1866~can be had for 25 cents, Give date and number, and 








the address The W. J. Johnston Oo. Lid, Fimes Butiding, NV. ¥. 
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PUMPELLY - STORAGE - BATTERIES 








For Central Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction, 


SPECIALLY ADAPTED FOR PHYSICIANS’ CAUTERY PURPOSES. 





SEND FOR CIRCULARS AND PRICES. Re Sa ay y eK CORRESPONDENCE SOLICITED. 








PUMPELLY STORACE BATTERY & ELECTRIC MOTOR CO., 


229 LA peeergeeresencemnnenemenensensiie leeeaeeineemmestaytidtttans eters en as ee een eo STREET, CHICAGO, ILL. 
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MM OSTRANDER’S NEW IRON BOX ELECTRIC BELL. gm) VV A” BOX ELECTRIC BELL am! WATCHER SUPPLY ! 

ee For Irrigation or Fire Protection, Supplying Hydraulic El 
Oral, Electric, ie And Bells. and Pulp Grinders, Feeding Steam Dollars. and “ihe ouuntians oartioes 

w of pumping water or air for supply, vacuum, or pressure, our 
Pneumatic png GEARED TRIPLE-ACTING POWER PUMPS 
are unexcelled. Manufacturers, Mill and Property Owners will be interested. 
and Mechanical Send for No. 4 catalogue, illustrating and deseribing these rumps, with hund- 
—- here, Re es Ae ae aont —— es Gas and Electric 
Annunciators dias ete. 2 et ee 

W. R. OSTRANDER & CO., 21, 23 & 25 Ann Stregt, New York. The Goulds Manufacturing Company, 

Factory : DeKalb Avenue, near Knicke ' 48-56 Ovid ansmemerrnsinnnensniuniieaeeenst/pesessestannteneesnesstaoueamammmesd soeomerertmemmietieies tii daiaiaiiier aan coe =e Seomeca Falls, N. WY. meca Falls, N. ¥., U. 8. A wo. A., and 60 Barclay 02 oe Tenens Mreet, Now Kort New York 












BALL ENGINE 
(fy | Lye CR VINCENT & CO. 


Standard. i5 Cortlandt Street, NEW YORK. 


| = i | ref) H. M: SCIPLE & CO 
ia t eT peo, \mm\ Third and Arch Streets, PHILADELPHIA, Pa. 
Cross Compound. 1— 
Triple Expansion. 





COOLEY & VATER, 
224 Washington Avenue, MINNEAPOLIS, MINN. MINN. 


W. B. PEARSON, 
Room 403 Home Insurance Build’g, CHICAGO, ILL. 


OMAMA ENGINEERING COMPARY, 
Sheeley Building, OMAHA, NEB 


KANSAS CITY ENGINEERING co. 
= KANSAS CITY, MO. 


=~ 
ENCINES for ELECTRIC RAILWAYS and ELECTRIC LIGHTING. 
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE. 


BALL ENGINE = COMPANY: ERIE, PA. _ 





Tandem Compound: tant 





Morris Insulated Sleet-Proof Pulleys. 


Morris Arc Lamp Windlass. 


Iron Poles and Combination Pole Tops for Electric Railways. 
Law Hoods, Law Lightning Arresters, etc. 


THE NOVELTY ELECTRIC SUPPLY CO,, 


83 Coleman Street, Cincinnati, O. 
CORRESPONDENCE SOLICITED. 


Rodney Hu Hunt Machine Company, 


ENGINEERS, MACHINISTS, IRON AND BRASS FOUNDERS. 
TURBINE WATER WHEELS. 


VERTICAL AND HORIZONTAL. 


Iron Flumes and Penstocks, Head Gate Gearing, Regu- 
lators and everything pertaining to Water Wheels and Mill Work. 
These Wheels are superior for high power and efficiency, excell- 
ent workmanship and great durability. Tight closing gate ; easily 


























operated. 

54-inch wheel tested in mill, after running two years, a 

36-inch wheel at Holyoke Testing Flume, . , 8516 

30-inch wheel at Holyoke Testing Flume, . 9050 2 | 

30-inch wheel at Holyoke Testin Flume. (another wheel), . 8789 2 = en mmm i ae oo A! Ce, 
30-inch (deep wheel) at Holyoke Testing Flume, . . . 8461 ee Tee 2 L<S somes 


PART GATE, 


30-inch wheel at Holyoke Testing Flume. 
Proportional quantity of water, .762, one-half gate opening, -7642 - 
Proportional quantity of water, 528, one-third gate opening, .7268 —.——————"" ae = —— 1 a wre 
Used in many of the largest manufacturing establishments in aint oo Saline -menemeaas, ihe 


the United States. 6,000 h. p. furnished one mill, 7,000 to another, 
an ah manufacturer 69 whnelé. CATALOGUE FREE. In Cast-Iron Case, discharging into separate Draft Tubes. 
Special attention has been given to their design and construction for Electric Light Plants, for which parpoee they are largely and very successfully used in this and other countries, By 


recent patented improvemenjs, the wheei is very closely regulated, and a specially steady speed obtained. 
BOSTON OFFICE, 70 Kilby St. ORANGE, MASS. 
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OVER EIGHT HUNDRED RAILWAY MOTORS 


—- SOLD DURING === 


FIRST SIXTY DAYS OF 1890. 














Stationary Motors for operating Pumps, Elevators, 


Special Types of Motors for all 
Ventilators, Lathes, Printing Presses, Air Compress- 


kinds of Mining Machinery. 


ors, Transfer Tables, Turn Tables, etc. 











SOLE AGENTS FOR THE 


CROCKER-WHEELER CONSTANT CURRENT MOTORS. 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


{6 and 18 Broad Street, New York, 
Rialto Building, Chicago. And all Commercial Centres. 


CONTRACTORS and BUILDERS. fee 


PROTECTION 
‘ Ts 












ACCIDEN TS gars) 


Their own or other Contractors’ Workmcn 
and the outside Public. 








CHIEF OFFICES FOR UNITED STATES, 
No. 71 KILBY STREET, BOSTON. 


Enpbicotr & MACOMBER, Managers. 


EMPLOYERS’ LIABILITY ASSURANCE CORP. ‘Lim.), of LONDON, ENG. 28,30,32,34 436. S. CANAL ST. 
ENDICOTT & MACOMBER, Boston, Mass., G ait Made ers U.S. B h. 
Sam’l Appleton, 28 Central St., Boston, Gen. Agt. fee Mide., N. i. Vt. and R. L: Kirby & N EW YORK, 34 DEY STREET. 
pet ht, 51 Cedar St., New York, G Gen. Agt. for N. Y.; Tattnall ‘Paulding 416 and 420 Walnut 
*hiladelphia, Pa., Gen. Agts. for Pa. ; Geo. A. Gilbert, 226 and 228 La Salle St., 
hicago, Gen. Agt. for ‘Dinois. 
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Sent upon application 


Twelfth and Market Sts., 


PHILADELPHIA, PA. HENRY R. WORTHINGTON 


NEW 


by all Promineut Supply Houses. Boston Philadelphia Chicago St. Louis St. Paul San Franc isco 





Kept in Stock and for Sale 





